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Abstract
Researchers and practitioners alike are interested in ways to help teams reach their full
potential. In the current research, perspective taking is presented and tested as a tool that
can help teams build and maintain positive interpersonal relationships and achieve top
performance. Further, the current research integrates several conceptualizations of
perspective taking to acknowledge that while some people may be more inclined to
engage in perspective taking behaviors, there is the potential to train perspective taking as
a skill for those who are not. Thus, this research also tests the effectiveness of a
perspective taking intervention focused on encouraging the use of positive perspective
taking behaviors and suppressing negative behaviors during task and social situations.
Results show that the relationships between perspective taking, and interpersonal
relationships and performance are complex. While initial results indicate that perspective
taking may be detrimental to relationships and performance, further investigation reveals
that the benefits of perspective taking are contingent on factors such as the situational
context and specific behavior or dimension of perspective taking expressed. Further, selfmonitoring, but not empathy, was related to an individual’s propensity to engage in
perspective taking behaviors. Lastly, while reaction data provide support for the
effectiveness of a perspective taking intervention, behavioral data do not. Together, such
results have implications for both theory and practice, and can inform future research
programs.

2
Perspective Taking: A Tool for Improving Team Member
Relationships and Performance
Teams are commonly used in organizations today because of their ability to bring
together and leverage a set of diverse skills and perspectives to improve performance
(Devine et al., 1999; Kozlowski & Bell, 2003). Yet, the benefits of teams are not always
realized. For example, declining interpersonal relationships and heightened conflicts
between team members may derail performance by replacing effective team processes
and behaviors with ineffective ones (De Dreu & Weingart, 2003; de Wit et al., 2012;
Landon et al., 2016). Poor interpersonal relationships can not only harm performance in
teams, but can even result in teams disintegrating to such a state that they cannot continue
to work together in a productive capacity to complete the team task (Behfar et al., 2008;
Bell et al., 2019). Thus, researchers have long studied the utility of different tools and
interventions for fostering positive interpersonal relationships and enhancing
performance in teams.
Research has identified several team processes that promote positive interpersonal
relationships and performance (LePine et al., 2008; Marks et al., 2001). For example,
conflict management helps keep tensions between team members manageable for
continued team effectiveness (Behfar et al., 2008; Tekleab et al., 2009). Further, there are
some documented ways to improve such processes and thus interpersonal relationships,
teamwork, and performance. For example, activities such as team charters before
beginning taskwork can help ensure that team members discuss and agree on matters like
deadlines and team norms, preventing conflicts stemming from violated expectations
(Mathieu & Rapp, 2009). Additionally, team reflexivity exercises (i.e., a group’s
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reflection on and discussion of goals, strategies, and processes) can promote effective
team functioning and relationships by realigning a team’s goals and work processes
(Schippers et al., 2015; Widmer et al., 2009). Yet, research remains sparse on how
specific behavioral tools such as perspective taking might work to improve key team
processes and outcomes, particularly as teams interact over time.
Perspective taking is a process in which individuals adopt another person’s
viewpoint in an attempt to understand their preferences, values, and needs (Parker &
Axtell, 2001). While perspective taking has shown promise for avoiding relational
conflict spirals by shifting conflict perceptions (Sessa, 1996) and unlocking the benefits
of diversity by fostering information elaboration (Hoever et al., 2012), research on the
topic remains limited. Specifically, less is known about how perspective taking might be
leveraged as a key tool during both team task and social activities for improving
interpersonal relationships and performance. Further, investigation remains as to whether
a perspective taking intervention can increase team member engagement in perspective
taking behaviors, ultimately improving team outcomes.
In the current research, I test the effectiveness of perspective taking as a tool for
improving team member relationships and team performance. Further, I assess the
effectiveness of a perspective taking intervention aimed to teach and encourage team
members to enact key perspective taking behaviors and strategies. Testing the
effectiveness of perspective taking and the posed intervention contributes to the larger
understanding of how to best manage teams. If effective, this tool can be trained and used
by teams in various contexts to improve both interpersonal relationships and
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performance. Ultimately, this research contributes to both theory (i.e., perspective taking
as a key team behavior) and practice (i.e., team interventions).
The remainder of this dissertation is organized as follows. First, I review the
evidence supporting the benefits of perspective taking for interpersonal relationships.
After establishing the importance of perspective taking, I assess different
conceptualizations of perspective taking in the literature and how the current research
understands perspective taking and its potential to be trained. Next, I propose how the
benefits of perspective taking expand beyond interpersonal relations to also benefit
decision making. I then briefly discuss the role of perspective taking across the team
lifecycle before summarizing the rationale and hypotheses for this research. Methods are
outlined next including data collection, the behavioral coding scheme used to capture
perspective taking, and an in-depth description of the intervention tested. Lastly, I
describe and discuss results of analyses testing the effectiveness of perspective taking and
the perspective taking intervention.
Perspective Taking for Interpersonal Relationships
Positive interpersonal relationships are critical for teams to effectively work
together. Not only can negative relationships between team members inhibit effective
collaboration and other team processes that ultimately contribute to performance (Duffy
& Lee, 2012; Marks et al., 2001), but the ability for a group to successfully work together
in the future (i.e., team viability) is considered fundamental given the nature of most
teams today (Bell & Marentette, 2011). Thus, it is critical that teams build and maintain
positive interpersonal relationships.
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Perspective taking is most discussed regarding benefits to interpersonal outcomes.
For instance, consider interpersonal closeness. Perspective taking and attempts to
understand a partner is suggested to increase the perceived overlap of oneself and that
partner, resulting in heightened feelings of interpersonal closeness and ultimately higher
ratings of liking and relationship satisfaction (Aron et al., 1992; Goldstein et al., 2014;
Ku et al., 2015). As such, perspective taking is seen as fundamentally meant to create
social bonds between individuals. Meta-analytic evidence further supports how
perspective taking can improve relationship satisfaction, and suggests that training
perspective taking could enhance individuals’ abilities to develop and maintain positive
relationships (Cahill et al., 2020).
While much of this research rooted in romantic and marital relationships, the
marriage literature has been used to help understand relationships between team members
(Marcinkowski et al., 2021). Thus, evidence for the ability of perspective taking to
improve romantic relationships also shows promise for perspective taking to help build,
enhance, and maintain positive interpersonal relationships in a team setting. A few of the
ways that perspective taking is proposed to improve interpersonal relationships in teams
are by better enabling team members to manage diversity, navigate interpersonal
communication and interactions, and effectively resolve conflicts.
Manage Diversity
One common interpersonal challenge when teams come together is how to
manage team diversity. While it might be expected that diversity benefit teams due to the
assembly of different experiences, expertise, and perceptions, research implies the
association is more complicated. Meta-analytic evidence suggests that the relationship
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between team diversity and performance depends on the diversity variables (Bell et al.,
2011). More specifically, bio-demographic diversity (e.g., sex, race) tends to have
negative relationships with performance and even promote faultlines in teams, while taskrelated diversity such as functional background tends to benefit performance, creativity,
and innovation outcomes (Bell et al., 2011; Horwitz & Horwitz, 2007; Lau & Murnighan,
2005). Van Knippenberg and colleagues (2004) explain such effects through the
categorization-elaboration model (CEM), proposing that the role of diversity (i.e.,
positive or negative) in a group depends on how that group processes diversity.
Specifically, diversity is more likely to have a positive influence on the group so long as
the group processes it in such a way that they overcome ingroup/ outgroup differences
and biases and instead focus on the elaboration of task-relevant information and
perspectives (Van Knippenberg et al., 2004). If unable to effectively process diversity,
differences between team members drive interpersonal conflicts that harm both
relationships and ultimately performance.
Perspective taking is proposed to help teams manage and even unlock the benefits
of diversity. Hoever and colleagues (2012) found that perspective taking can foster
information elaboration in diverse teams, ultimately improving team outcomes.
Engagement in perspective taking can also promote overlap in individual’s views of
themselves and of others, leading to increased positive evaluations of others and reducing
the accessibility and use of stereotypes (Galinsky & Moskowitz, 2000; Ku et al., 2015).
When stereotypes are less accessible and others are seen as similar to oneself, an
individual is more likely to see and consider the contributions of others who might
normally be disregarded for being an ‘out group’ member. Ultimately, perspective taking
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can support initial relationship management by helping group members to overcome their
differences and instead see and value each other’s uniqueness.
Navigate Interpersonal Communication and Interactions
Perspective taking can also help team members navigate more nuanced
interpersonal and socioemotional communication and interactions. Interpersonal
communication might involve individuals’ capabilities for active listening, social support,
and relationship management (Greene & Burleson, 2003). For instance, in conditions of
isolation and confinement such as experienced by long-term space exploration crews,
team members are required to rely on one another (rather than outside council) for social
support as they cope with environmental stressors (Palinkas & Suedfeld, 2008). By
perspective taking, an individual would likely better understand how others are feeling and
ultimately better provide the support their teammate needs.

Additionally, interpersonal communication might involve more nuanced
socioemotional interactions or non-task related behaviors and communication such as
compliments, complaints, and even humor that is expressed during team interactions
(Gushin et al., 2016). For example, humor in teams has recently received increased
attention as an important interpersonal communication that can influence employee
health and work-related outcomes, as well as team productivity, viability, and learning
(Mesmer-Magnus et al., 2012; Romero & Pescosolido, 2008). However, humor can have
varying effects depending on factors such as the type of humor (e.g., hostile humor,
good-natured humor), and even the audience and their preferences (Coan & Gottman,
2007; Romero & Cruthirds, 2006). For example, while some topics or types of mildaggressive humor such as teasing might be considered offensive in some groups, it may
help to bond and build cohesion in others. Thus, perspective taking can help team
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members to recognize when or if certain types of humor are appropriate and contribute to
a positive team experience.
There are several explanations for how exactly perspective taking benefits
individuals as they navigate interpersonal and socioemotional communication and
interactions. For instance, the use of perspective taking has been found to increase the use
of non-verbal behaviors such as smiling, eye contact, and leaning in from the perspective
taker which in-turn increases others’ willingness to approach and interact with the
individual (Todd et al., 2011; Wang et al., 2014). Exhibition of such ‘approach oriented’
behaviors appear to promote comfortability in interactions which can be essential when
engaging in otherwise unnerving interpersonal affairs (e.g., discussing emotions or
relationships). Further, effective perspective takers have been found better able to
accurately read others and their emotional states, allowing them to respond appropriately
and satisfy others’ social and emotional needs (Schröder-Abé & Schutz, 2011).
Not only does perspective taking yield positive outcomes such as enhancing
comfort during interactions and helping gain insight to the needs of others, but the
expression of perspective taking itself can be beneficial as it signals caring and effort
towards a relationship (Davis & Oathout, 1987). The perception that a teammate cares
about you, your relationship, and your interactions improves the perception of your
relationship. Furthermore, it is suggested that individuals tend to share more about
themselves, have greater interest in continuing a relationship, and reciprocate perspective
taking when interacting with others engaging in perspective taking (Axtell et al., 2007;
Sermat & Smyth, 1973). Such research suggests that perspective taking helps build
strong, meaningful relationships that extend beyond just the ‘teammate’ context.
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Ultimately, it appears perspective taking can help team members effectively navigate
interpersonal and socioemotional communication and interactions which in-turn promote
and reinforce the development and maintenance of positive interpersonal relationships.
Effectively Manage Conflicts
Conflict is inevitable in most teams; however, whether conflict is beneficial or
detrimental to team functioning depends on a variety of factors (Jehn, 1995; Jehn, 1997;
Marcinkowski et al., 2021). One such factor is the type of conflict. Relationship conflicts
(e.g., disputes or tensions centered on an individual such as disliking a group member or
feelings of annoyance and frustration) tend to be characterized by high emotionality and
are more likely to damage team outcomes compared to more task-related conflicts (e.g.,
disagreements centered on the task at hand) which are found to in some instances be
beneficial for team performance (De Wit et al., 2012; Jehn, 1997; Jehn & Mannix, 2001;
O’Neill & Mclarnon, 2018). Another factor is the way that conflict is addressed or
managed. For example, groups who maintain high performance and high satisfaction
amidst conflict exhibit certain conflict resolution tendencies including working to
understand the reasons behind decisions and focusing on content of interactions rather
than delivery style (Behfar et al., 2008). Further, attempts to resolve conflicts that focus
on cooperation and concern for others encourage team members to openly discuss and
incorporate other’s ideas and viewpoints and are ultimately associated with enhanced
team performance and affective outcomes (DeChurch et al., 2013). In other words, by
engaging with conflicts in an appropriate manner, teams can avoid the negative
consequences often associated with conflict.

10
Perspective taking has proven a useful tool for guiding teams through effective
conflict management. For instance, the process of perspective taking is suggested to help
de-escalate conflict by activating feelings of concern for others, and stimulating prosocial
behavior (Batson et al., 1997; McAuliffe et al., 2018). Further, teams who use perspective
taking were found better able to effectively shift their perceptions of conflict to focus on
the task rather than the people, avoiding negative team tone and lingering interpersonal
tensions from the conflict (Sessa, 1996). Taking another’s perspective during conflict has
also been found to promote more relationship-oriented goals (e.g., respectful
communication, considering opinions of others) rather than dominance goals (e.g.,
winning the argument, persuading others) (Lundell et al., 2008). In other words,
perspective taking during conflicts can help ensure relationships are prioritized and
promote respect and collaboration during conflict management rather than aggressive or
competitive approaches (Behfar et al., 2008). Ultimately, perspective taking enables team
members to more successfully manage conflicts that arise which in turn helps prevent
negative conflict spirals and maintain positive interpersonal relationships.
Drivers of Perspective Taking
While perspective taking has documented benefits for improving interpersonal
relationships for teams, it is important to acknowledge that not everyone might engage in
it. Rather, there are several factors that might impact individuals’ inclinations to
perspective take (Parker et al., 2008). Understanding the different ways perspective
taking has been conceptualized will begin this discussion. Then, specific individual
difference drivers will be proposed before forwarding the notion that while some people

11
may be more inclined to perspective take, for those who are not, perspective taking can
be trained.
Defining Perspective Taking
Perspective taking has its roots in the developmental and cognitive psychology
literatures, and often overlaps with concepts of empathy, sympathy, and role-taking.
Developmentally, the consideration of another person’s thoughts, emotions, or
viewpoints is considered a fundamental development stage for children (Kohlberg, 1976).
Further, this ability to put oneself in the place of another and understand what the other
person is thinking is considered key for human social processes and a successful society
(Hogan, 1969). While there is agreement that perspective taking is important, there lacks
consensus on how perspective taking is defined and understood by researchers.
Perspective taking has been examined in several different ways: as a trait, as a cognitive
skill or ability, and even a set of enacted behaviors.
While perspective taking and empathy are often discussed interchangeably, the
related constructs are distinct (Longmire & Harrison, 2018). Perspective taking is
suggested to be the cognitive capacity or cognitive attempt to consider the world from
another person’s viewpoint while empathy is an emotional response to another’s hardship
(Davis, 1980; Duan & Hill, 1996; Long, 1990; Longmire & Harrison, 2018). This
cognitive capacity is one generally agreed-upon characteristic of perspective taking. Yet,
definitions of perspective taking still differ. For example, trait perspective taking is
described as an individual’s natural tendency to consider a situation or understand a
concept from another’s point of view (Galinsky et al., 2008). In this approach, individuals
are measured on their level of perspective taking and related traits (e.g., empathy) via a

12
personality inventory. Those who score high on such an inventory are understood to
instinctively engage in perspective taking when interacting with others.
Active perspective taking on the other hand contrasts the view that perspective
taking is an automatic or subconscious activity and instead suggests perspective taking as
an intentional, goal-directed process that occurs when an individual effortfully works to
understand the thoughts, motives, and/or feelings of others (Parker et al., 2008). Active
perspective taking further acknowledges the regulatory demands of perspective taking, as
well as how perspective taking might be influenced by internal (e.g., mood, affect) or
even situational (e.g., workload, distractions) factors. Thus, this approach suggests that
individuals consciously choose to perspective take with others, but that this choice may
be influenced by other factors.
Communicated perspective taking also considers perspective taking as a choice,
but differently from active perspective taking, suggests that the demonstrated effort to
understand a partner is what is key even if in the end partners still do not understand each
other. Communicated perspective taking refers to how individuals actively acknowledge,
attend to, and confirm their partner’s perspectives during interactions (Koenig Kellas &
Trees, 2005, 2006; Koenig Kellas et al., 2017; Koenig Kellas et al., 2013). This approach
not only considers how individuals work to understand others’ perspectives, but also how
they communicate their efforts to do so through their verbal and non-verbal behaviors.
The effectiveness of communicating this effort is in-part what is considered successful
perspective taking.
Others look beyond just the actor’s efforts to perspective take and consider the
accuracy or effectiveness of reading and understanding a target’s thoughts, feelings, and
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viewpoints when defining perspective taking (Parker et al., 2008). In this approach,
perspective taking is understood as first being able to accurately diagnose others’
behaviors or emotions, and then having some understanding of why the individual might
be feeling, thinking, or behaving such a way. This approach to perspective taking is
important to consider because it recognizes how just because an individual attempts to
understand another person, does not mean that they successfully do so.
In the current research, each of these approaches is considered as I work to
understand perspective taking in teams. Specifically, the current research acknowledges
how dispositions influence individuals’ natural inclination to engage in perspective taking
while also proposing that perspective taking can be trained through a set of key
behaviors, and that active efforts to elicit such behaviors will yield positive outcomes.
Individual Differences Contributing to Perspective Taking
It is likely that several individual differences influence an individual’s likelihood
to engage in perspective taking. The current research investigates the roles of two traits:
empathy, a trait that has long been studied in relation to perspective taking, as well as
self-monitoring which has received less attention in relation to this topic.
Empathy. Empathy refers to an individual’s emotional reactivity, or tendency to
understand and share in another’s mental or emotional state (Davis, 1980). Empathy and
perspective taking are considered separate, yet positively correlated constructs with one
distinction being that empathy is target-centric where the target’s needs and interests are
the main concern, while in perspective taking appears to be a dual focus of attention
where both self and other interests are considered (Longmire & Harrison, 2018). In other
words, it appears that empathy is a more emotionally charged reaction focused solely on
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the target and perhaps even involving actors sacrificing their own self-interests. In
perspective taking, however, understanding a target can also benefit the actor. Another
way empathy has been understood is through the two-factor structure of cognitive and
affective empathy where cognitive empathy describes the ability to mentally represent
others’ mental processes and affective empathy represents an emotional reaction to
others’ state or situation (Reniers et al., 2011). From this conceptualization, while both
facets of empathy are seemingly related to perspective taking, it is cognitive empathy that
is suggested as more parallel to perspective taking.
While empathy and perspective taking are recognized as distinct concepts and it is
possible that even individuals low on empathy can effectively perspective take with the
use of key behaviors, I also acknowledge that individuals high on empathy will likely
have a greater innate tendency to engage in perspective taking behaviors. For example, an
individual high on empathy might be more likely to sense when a teammate is feeling
frustrated because their ideas are not being considered. They can then engage in
perspective taking by consciously seeking out that individual’s point of view. A team
member low on empathy on the other hand may be less likely to sense that frustration and
thus less likely to correct the situation. Consequently, in the current research I anticipate
that individuals higher on empathy will exhibit more perspective taking behaviors
(compared to those lower on empathy).
Self-Monitoring. Self-monitoring describes the tendency of individuals to
regulate their self-presentation by adapting their behaviors to be perceived as more
favorable when presented with situational cues (Snyder, 1974). Individuals high on selfmonitoring are said to be more sensitive and responsive to situational and social cues
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while low self-monitors tend to lack either the ability or motivation to regulate their
behaviors in this way. As such, high self-monitors tend to be perceived as less genuine in
some situations compared to low self-monitors because of the way that their behavior
appears to be motivated rather than authentic to their actual attitudes (Mill, 1984). This is
similar to the dual-focus of perspective taking mentioned above where when perspective
taking, both self and other interests are considered and when an actor understands a
target’s interests or needs they can decide to either move towards meeting them or
towards using that knowledge in a self-serving way to meet their own interests (Longmire
& Harrison, 2018). Thus, there is a similarity between self-monitoring and perspective
taking such that in each instance the actor considers and may serve both self-serving and
other-serving motivations.
I expect that self-monitoring is a driver of perspective taking. To effectively selfmonitor, individuals need to be able to first sense what is considered socially desirable in
the given situation (i.e., understand target’s expectation of desirable behavior) and then
adapt their behavior accordingly. This ability to sense others’ expectations of favorable
behavior is seemingly similar to perspective taking’s ability to sense and understand
others’ viewpoints. Thus, I expect that individuals high on self-monitoring ability and
motivation (i.e., those who are both able and motivated to adjust their behavior) will
express more perspective taking behaviors as they work to understand others as part of
their pursuit to adapt their own behaviors.
Perspective Taking Intervention
While engaging in perspective taking may come naturally to some, others may be
less inclined. However, engagement in perspective taking relies on more than just traits. I
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propose that while natural tendencies are likely to impact engagement in perspective
taking, there is also the potential for it to be trained and thus leveraged by anyone. Some
researchers have been successfully able to manipulate perspective taking in experiments,
suggesting promise for perspective taking to be trained (Gilin et al., 2013; Ku et al.,
2015). Accordingly, another goal of this research is to test the effectiveness of a
perspective taking intervention on increasing the use of perspective taking by team
members. By doing so, this research also responds to the call for further research on
whether perspective-taking is a trainable skill (Ku et al., 2015).
The intervention designed and tested in the current research focuses on training
key behaviors and strategies that can help individuals effectively perspective take (e.g.,
asking clarifying questions, asking questions from those who have not spoken, listening
to understand rather than to respond and self-justify) during different team activities (e.g.,
decision making and social tasks). The intervention also discusses behaviors to avoid
(e.g., defensiveness, blaming, criticism) as they can be harmful and create conditions in
which perspective taking becomes more difficult. I expect to see increased positive and
decreased negative perspective taking behaviors from the teams who receive the
intervention. Furthermore, this research tests the lasting effects of the perspective taking
intervention. To date, many interventions have been tested only in the short term. As I
consider the role individual differences play in perspective taking, an important
contribution of this research will be to assess if there are lasting effects of the perspective
taking intervention or whether team members revert to their natural tendencies.
The intervention pulls from perspective taking (Parker et al., 2008; Koenig Kellas
et al., 2017), teams (Marks et al., 2001), and relationship/ marriage (Coan & Gottman,
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2007) literatures and utilizes intervention best practices (Noe, 2016) to train team
members on effective perspective taking. Not only is perspective taking and the proposed
perspective taking intervention suggested to improve team member interpersonal
relationships as discussed above, but it is also expected to improve team performance on
decision making tasks, as well as be beneficial during different stages of the team
lifecycle (Burke et al., 2006; Tuckman & Jensen, 1977).
Perspective Taking for Improved Decision Making
Evidence for the benefits of perspective taking on interpersonal relationships is
well established. However, the current research poses that perspective taking will not
only benefit relationships, but also decision-making performance. Team decision making
refers to the process of gathering, processing, and integrating information to arrive at a
decision (Converse et al., 1993). Oftentimes, decision-making includes the presence of
various stressors such as conflicting and rapidly changing information, time and
performance pressures, requirement for team coordination, multiple information sources,
and high work and information load (Cannon-Bowers & Salas, 1998). Consider, for
instance, teams such as long-term space exploration crews or deep-sea divers who
operate in high-stakes and dangerous environments. For these teams, certain decisions
not only require the integration of different sources of information and coordination of
multidisciplinary team members, but are also characterized by time pressures and the
threat of fatality if the wrong decision is made (Landon et al., 2016). Thus, the ability to
combine team members’ knowledge, experience, and perspectives is key for decision
making. Perspective taking is proposed to improve team information exchange and
coordination to ultimately improve decision making performance.
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Improved Information Exchange
For top decision making, it is critical that teams engage in effective information
exchange. This includes ensuring unique information is shared rather than hidden, that
information is shared in a way that can be understood by others, and that such
information is engaged with appropriately once it is shared. Perspective taking is
proposed to help with each of these efforts.
Elicit Information. Team information sharing is described as communication that
introduces each member’s individually held knowledge into the team's communal space
(Uitdewilligen & Waller, 2018). Sharing of unique information in this way has shown
critical to high decision-making performance (Mesmer-Magnus & DeChurch, 2009). One
way that perspective taking can improve the sharing of unique information is by creating
a climate of psychological safety and trust where team members feel safe bringing up
unique knowledge, ideas, or opinions (Parker et al., 2008; Edmondson et al., 2004).
During a decision-making task, it is critical that team members feel safe enough to share
unique and even dissenting information. The use of perspective taking behaviors
throughout a team’s engagement can help build this psychological safety climate (Parker
et al., 2008). For example, if a teammate is interrupted when they are sharing or what
they shared is dismissed, they will be less likely to share in the future. These types of
behaviors illustrate ‘negative’ perspective-taking behaviors. Rather, by listening to and
validating others when they share – hallmark behaviors effective perspective taking – a
team can start to build a psychologically safe climate where during future discussions
members are comfortable engaging in interpersonal risk taking (e.g., sharing dissenting
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information). A psychologically safe climate is in turn more likely to elicit the unique
information that is critical for making effective decisions.
Perspective taking not only increases information sharing indirectly by helping to
create a psychologically safe climate, but also directly considering the nature of
perspective taking behaviors. For example, some perspective taking behaviors include
asking clarifying questions to better understand a perspective after someone shares, as
well as asking another person about their perspectives explicitly during a conversation
(Koenig Kellas et al., 2017). The ability to sense when it is appropriate or necessary to
request information from others during decision making tasks, and then actually
following up to seek such perspectives, can help to elicit unique information from team
members that might have otherwise stayed hidden (Mesmer-Magnus & DeChurch, 2009).
Furthermore, it is suggested that targets of perspective taking tend to feel more positively
towards perspective takers and thus respond positively by for instance, offering more
information (Galinsky et al., 2014; Longmire et al., 2014). Such an instance exhibits the
way that the interpersonal advantages of perspective taking can also extend to benefit
task performance.
Appropriately Frame Information. Perspective taking not only promotes
information sharing, but also improves the effectiveness of how information is shared.
Specifically, perspective taking encourages individuals to frame their own
communication to others in a way that will be more easily understood (Krauss & Fussel,
1991; Parker et al., 2008). Teams composed of diverse functional backgrounds, for
instance, tend to have difficulty communicating with one another under the preconception
that others will not understand (Bunderson & Sutcliffe, 2002). This can result in not only

20
a lack of information sharing, but also a breakdown in coordination and increased conflict
when such information is shared. However, the relationship between diversity and
performance is complicated, and it is suggested that factors such as similarity in the goals
and values held by team members moderate the relationship such that the benefits of
functional diversity can be realized so long as there is alignment in goals and values
(Jehn et al., 1999). Through perspective taking, team members will be more likely to
realize their alignment in goals and be both more motivated and better able to
appropriately frame information in a way that others (even those of different
backgrounds) will comprehend. This helps ensure accuracy in reception of information
shared and encourage further discussion of information, while also avoiding conflicts or
frustration rooted in misunderstanding.
Effective Engagement with Shared Information. Further, effective information
exchange depends on more than just what is said; it also hinges on how information is
engaged with once shared. For example, disagreeing with a team member is not always
bad and is oftentimes actually productive as it encourages additional conversation and
elicits new opinions (O’Neill et al., 2017). However, if that disagreement is expressed in
a harsh tone while interrupting the other person, the potential benefits of the disagreement
as well as positive interpersonal feelings are likely to disappear and detrimental conflict
is likely to arise instead (Coan & Gottman, 2007; Jehn, 1997). Alternatively, if the
disagreement is prefaced with active listening and an effort to understand the other
person and build on their contribution, the results will be more positive (Koenig Kellas et
al., 2017; O’Neill et al., 2017). Thus, the use of perspective taking behaviors such as
validating others’ contributions, and avoidance of destructive behaviors such as negative
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tone and invalidation, can benefit teams as they communicate and engage with shared
information.
Enhanced Coordination
Effective team decision making not only requires effective information exchange,
but also successful coordination of team members. Team coordination refers to the
organizing of a team’s efforts as they move towards goal accomplishment (Marks et al.,
2001). For effective coordination, team members must be able to anticipate and
understand the needs of teammates, and then be willing to act as needed to help with
execution. During a decision-making task, such coordination might involve appropriately
monitoring the team and team members to ensure progress towards a decision in the time
allotted, or even sensing the needs of others and how they can be helped to move the
team towards a decision. Thus, situational awareness and team monitoring and backup
behaviors can help teams effectively coordinate their actions and ultimately arrive at
better decisions (Burke et al., 2006; Marks et al., 2001). Perspective taking is suggested
to improve both efforts and thus ultimately decision-making performance.
Anticipate Needs of Team Members. The ability to anticipate the needs of team
members is important for team coordination and performance as it allows team members
to act and react in the most effective way when working interdependently with their
group or working to complete a decision-making task. For instance, in a decision-making
task a teammate may see that another team member is confused about some piece of
information. The ability to sense this can allow the actor to actively help the other team
member by perhaps explaining what was shared in a new way or asking follow-up
questions to better understand where the confusion is coming from. By anticipating and
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then working to meet that team member’s needs, the team is likely to arrive at a better
decision as opposed to a situation where that team member is left confused and unable to
contribute their expertise to the conversation. By engaging in perspective taking
behaviors, individuals are better able to anticipate and understand the needs or behavior
of others in this way (Franzoi et al., 1985; Schutte et al., 2001).
As another example, perhaps a team member is feeling stressed and rushed as
they are behind in completing an activity that is critical for a subsequent team activity.
The ability of another team member to identify this teammate’s stress can allow that team
member to seek out ways to assist the teammate and get the team back on track for goal
attainment. Perspective taking can help teammates identify and resolve these larger
coordination-related needs. A behavior-based training for improving team coordination
describes behaviors similar to those of perspective taking, such as soliciting information
from others, as key for improving coordination in teams (Leedom & Simon, 1995). Thus,
understanding others’ viewpoints during decision making can help teammates better
foresee the needs of their team members, improving coordination and performance.
Execute Backup Behaviors. Further, consider team monitoring and backup
behaviors where team members look for and support teammates who need help
performing their roles (Porter et al., 2003). As described above, active efforts to
understand others’ perspectives can help team members identify when others need help.
Further, it can help team members effectively execute appropriate backup behaviors. This
is especially critical during interdependent team tasks. In a decision-making scenario,
backup behaviors might include helping team members make sense of their own
information and situation or knowing when to step up as a leader to help facilitate
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conversation towards a conclusion. It might further include monitoring the team
conversation and being aware of when a team member might be unable to share their
thoughts or opinions due to others dominating the conversation, and then acting
accordingly to make space for all team members to contribute. Thus, perspective taking
can help teammates to better identify when and what backup behaviors are necessary to
facilitate effective coordination during a team task.
Perspective taking not only helps teammates identify the need for backup
behaviors, but research on perspective taking and contextual performance suggests the act
of perspective taking itself enhances interpersonal facilitation, and cooperative and
helping acts (Brief & Motowidlo, 1986; Parker & Axtell, 2001). Specifically, the
empathic concern and positive attributions towards a target that often result from
perspective taking tend to lead to helping the target. Furthermore, these positive helping
behaviors then are likely to be reciprocated by the target. Thus, it can be expected that
perspective taking will not only help teammates recognize when backup behaviors might
be required, but also encourage execution of those helping/backup behaviors by both
parties, ultimately improving team coordination and decision-making performance.
Perspective Taking Across the Team Lifecycle
While some research has begun to investigate the role of perspective taking in
teams, it remains limited. An additional limitation is that most studies investigating the
role of perspective taking in teams are cross-sectional and fail to account for the
longitudinal nature of teams. Thus, a primary contribution of the current research is to
extend research on perspective taking by considering the longitudinal context of teams,
investigating the role that exhibiting perspective taking behaviors can have on key team
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performance and relational outcomes over time. For example, it might be expected that
perspective taking early on in a team’s lifecycle is critical for setting the foundation for
positive interpersonal relationships, building trust, and psychological safety. Perspective
taking early in the lifecycle might also help set norms for perspective taking behaviors
that are then carried through the rest of the team’s tenure together. Further, it might be
expected that perspective taking behaviors expressed by one individual will be
reciprocated by others later in an interaction or even later in the lifecycle. Or perhaps
perspective taking looks differently for each team as team members respond to team
needs. For example, perhaps perspective taking fluctuates and occurs more when team
members are experiencing interpersonal tensions as a way to preemptively (or reactively)
resolve tensions. Ultimately, considering the way that relationships evolve, and different
events affect a team over time is critical for understanding the role of perspective taking
and when it might prove most useful.
Rationale
Despite best efforts to compose, train, and support teams, even the most
compatible teams experience relational tensions and can have trouble achieving top
performance. Teams must be self-sufficient in successfully interacting with each other to
both maintain positive interpersonal relationships and achieve high performance. The
current research proposes perspective taking as a tool to help teams interact more
effectively and realize both relational and performance outcomes. Figure 1 provides a
theoretical overview of the proposed research.
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Figure 1
Theoretical Overview of Proposed Research

The current research contributes to both research and practice on the topic of
perspective taking. While some research has begun to determine the benefits of
perspective taking in teams, the current research aims to clearly establish the benefits of
team members utilizing perspective taking behaviors for both interpersonal relationships
and decision-making outcomes. Further, while perspective taking has been defined in
various ways in the literature, the current research considers and integrates these
conceptualizations. Specifically, I acknowledge the role certain traits play in individuals’
likelihood to engage in perspective taking while also suggesting that key perspective
taking behaviors can be trained for persons who might not be naturally inclined to seek
and consider viewpoints of others. This research looks at the exhibition of various
perspective taking behaviors, hypothesizing that by expressing positive behaviors and
avoiding negative ones, individuals will be able to better understand viewpoints of others.
Even if initial accuracy of a target’s perspective is not perfect, I anticipate that the
continuous expression of perspective taking behaviors from an actor will generate
positive reactions from targets and encourage additional perspective taking from both
parties such that accuracy will be achieved.
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Further, particularly for those individuals whom perspective taking might not
come naturally, I expect the behavioral-based perspective taking intervention will
successfully be able to teach key behaviors that can help anyone in better understanding
the perspectives of others. Support for this perspective taking intervention would have
significant implications for practitioners as it would provide a key team training tool to be
leveraged across countless situations and for various purposes to benefit both proximal
(e.g., effective conflict management, enhanced coordination) and distal (e.g., positive
interpersonal relationships, top performance) outcomes.
This research also considers the longitudinal nature of teams and how team
member relationships and team states build and are constantly evolving. In this research,
I look across time in two ways – first, looking at how perspective taking progresses
across a team activity and second, looking at how perspective taking evolves over the
course of the team lifecycle. Looking descriptively at perspective taking across different
team activities, I expect to gain insight to whether perspective taking tends to be
reciprocated, if this reciprocation occurs between dyads or at a larger team level, and
whether these patterns differ during task and relational events. I anticipate that
perspective taking behaviors will be reciprocated and not just between the actor and
target, but that perspective taking will extend to the team level as a precedent or norm of
these behaviors is created. Looking at perspective taking across the entire team lifecycle,
I hope to answer questions such as whether perspective taking tends to stay consistent in
teams or changes based on team member relationships and team states. I expect that
teams will likely have some baseline level of perspective taking, but that they will adapt
based on the needs of the team and utilize additional perspective taking as needed.
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Understanding the role of perspective taking at different stages of team activities and the
team lifecycle will provide critical insight for when individuals might be prescribed to
spend extra attention engaging in perspective taking behaviors.
To further acknowledge the importance of this research, consider its application
across different teams, needs, and situations. For example, I suggest perspective taking to
be beneficial during both task and social types of interactions. Perspective taking
behaviors such as requesting information from others during decision making tasks will
help to elicit unique information from team members that might have otherwise stayed
hidden, ultimately benefitting decision making outcomes (Mesmer-Magnus & DeChurch,
2009). The same perspective taking behavior of requesting information from a team
member expressed during a social event, such as a ‘get to know you’ activity, can also
benefit the team by building positive relationships between team members. Such
behaviors not only signal to others that their teammate cares about what they think and
who they are, but can also then inform future behaviors. For example, asking a team
member where they prefer to order lunch from or what kind of food they like gives
insight to that member’s preferences and allows other teammates to accommodate those
preferences in the future by choosing a restaurant that serves food every member will
like. Alternatively, perhaps a team member shares that they prefer to order in and work
through lunch so they can get home early to spend time with their family. Eliciting this
perspective enables others to understand why a team member behaves the way they do
(e.g., ordering lunch in rather than going to lunch with the team because they want to get
home to their family) rather than assuming an alternative that is untrue (e.g., does not
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want to socialize with teammates). This then can help an individual change their own
behavior to accommodate others’ needs in the current situation as well as the future.
Further, a team perspective taking intervention is not only applicable across
different types of team situations and interactions, but can also be adapted or framed in a
way to better accommodate specific needs of a team and the context they work in. For
example, while building and maintaining positive interpersonal relationships is important
for classic organizational teams, it is especially critical for teams such as long-term space
exploration crews or deep-sea divers who both live and work together for extended
periods of time, often in high-stakes and dangerous environments and isolated from the
outside world. Research suggests that that the pressures of isolation and confinement lead
to increased interpersonal tensions within such crews, subsequently damaging
cohesiveness and performance and even making it difficult for crews to finish their
missions (Kanas et al., 2007; Landon et al., 2016; Palinkas & Suedfeld, 2008).
Considering the needs for effective interpersonal relationship management and decision
making, the current research tests the role of perspective taking and the perspective
taking intervention in the isolated and confined environment described above. Ultimately,
I suggest that a similar intervention focused on perspective taking behaviors can be
trained in different types of teams with unique needs by simply changing the way the
behaviors are presented or practiced during the intervention.
Statement of Hypotheses
Hypothesis I. Individuals higher on trait (a) empathy and (b) self-monitoring will exhibit
more positive and less negative perspective taking behaviors.
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Hypothesis II. Individuals who exhibit more positive perspective taking behaviors and
less negative perspective taking behaviors will be rated more positively by teammates on
their interpersonal relationships.
Hypothesis III. Teams who exhibit more positive and less negative perspective taking
behaviors during decision making tasks will have better team performance.
Hypothesis IV. Individuals who receive a perspective taking intervention will exhibit
more positive and less negative perspective taking behaviors compared to individuals
who did not receive a perspective taking intervention. Improved behavior after the
intervention will be greater for those lower on relevant individual differences (i.e.,
empathy, self-monitoring).
Research Question I. How does perspective taking evolve over the course of a team
task? For example, does perspective taking early on in a team task promote perspective
taking throughout the rest of the task?
Research Question II. How does perspective taking impact interpersonal relationships
over the course of the team lifecycle? For example, does perspective taking during
different lifecycle stages differentially impact team member relationships?
Research Question III. Does improvement after the perspective taking intervention have
lasting effects, or do individuals tend to revert back to their natural tendencies?
Method
Data Collection
Data were collected as part of a larger, NASA-funded research project
(NNX16AQ48G, PI: Bell) investigating the relationship between composition,
interpersonal relations, and team effectiveness in space crews. Data were collected from
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nine, four-person teams participating in a simulated space mission in the Human
Exploration Research Analog (HERA) at Johnson Space Center (JSC). Such
environments are used to mimic the conditions of long-duration space exploration to
better understand how individuals and teams function in such contexts (Landon et al.,
2018). Eight teams were in the analog for 45 days, while one team was evacuated after 20
days due to extreme weather in the Houston area. Before entering isolation (i.e., premission) team members were together at JSC for 15 days participating in an intensive
program of briefings, training, and baseline data collection. Crews then entered isolation
for up to 45 days where they lived and worked together on a variety of tasks with limited
contact to the outside world. Post-mission, teams remained at JSC for seven days to
participate in data collection and debrief activities (except for the short mission).
Five crews were part of HERA Campaign IV, and four crews participated in
HERA Campaign V. There were differences between the Campaigns. For example, each
Campaign had a unique set of added stressors in isolation. Specifically, Campaign IV
crews endured sleep deprivation where crew members could sleep five hours per night
for five days, with a two-day recovery period where they could sleep eight hours per
night. Naps were prohibited and caffeine was limited. In Campaign V, crews experienced
limited privacy such that sleep quarters had cargo netting instead of a wall and the
hygiene module had a curtain rather than a door. Additionally, Campaign V crews
underwent a training program focused on relationship enhancement, maintenance, and
repair. The perspective taking intervention was a subset of this larger training program.
All other pre-mission activities were the same for Campaigns IV and V. Thus, while this
research employed a quasi-experimental design in testing the role of the perspective

31
taking intervention, differences between the campaigns that would impact perspective
taking prior to the initial measurement and intervention were considered minimal.
Sample Characteristics
Demographics. Of the 36 individuals examined in this research, 70% identified
as Male and 30% as Female. Seventy-five percent were Caucasian with a diverse mix of
others. The average age was 38.25, and ranged from 29 to 56 years old. Eighty-six
percent of participants were in the military either currently or in the past, and 47% had
either a doctorate or professional degree (e.g., M.D.), with most others having a master’s
degree (41%), and the remaining bachelor or associates degrees.
Individual Differences. Campaign IV and V participants were compared on
individual differences of interest to this research (i.e., empathy, self-monitoring). Results
of t-tests revealed there no significant differences between campaigns on empathy (or its
subscales) but that campaigns differed on self-monitoring (t[34] = -2.79, p = .01) and
specifically self-monitoring motivation (t[34] = -2.40, p = .02) such that on average
individuals in Campaign V (Mean[SM] = 4.72, Mean[SMM] = 4.38) had higher selfmonitoring scores than those in Campaign IV (Mean[SM] = 4.11, Mean[SMM] = 3.59)
(Table 1). Additional investigation suggests differences were driven by three individuals
from the same crew in Campaign IV who scored low on self-monitoring (Figure 2). This
crew removed, there were no significant differences between Campaigns IV and V (Table
2). The crew with outliers also had other unique challenges withheld here to mask
identity. Thus, the decision was made to remove this team and conduct data analysis on
the remaining eight crews (i.e., four from Campaign IV, four from Campaign V).
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Table 1
Results of t-tests Comparing Campaigns IV and V
t

p

-1.57

.13

Cognitive Empathy

-1.04

.31

Affective Empathy

-1.29

.21

Self-Monitoring (SM)

-2.79

.01 **

Self-Monitoring Ability (SMA)

-1.50

.14

Self-Monitoring Motivation (SMM)

-2.40

.02 *

Empathy

Note. df = 34, p < .05 *, p < .01 **

Figure 2
Boxplot of Outliers on Self-Monitoring
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Table 2
Results of t-tests Comparing Campaigns IV and V, Outlier Crew Removed
t

p

-1.60

.12

Cognitive Empathy

-1.05

.31

Affective Empathy

-1.30

.21

Self-Monitoring (SM)

-1.96

.06

Self-Monitoring Ability (SMA)

-0.48

.64

Self-Monitoring Motivation (SMM)

-2.02

.06

Empathy

Note. df = 34, p < .05 *, p < .01 **
As part of the mission, crews engaged in variety of different individual, dyadic,
and team activities. For the current study, I focused on a subset of team activities that
were completed as part of a Team Interaction Battery (TIB) administered once premission (MD -4) and four times during isolation (MDs 6, 14, 20, 34). The TIB included a
decision making and relational task. After each activity crew members completed a short
survey to capture various relationship indicators.
Decision Making Task
The decision-making task used a hidden profiles paradigm (Stasser & Titus, 1985)
where the team was given a scenario, and each crew member was given a brief with
unique information. Thus, optimal performance on the task depended on effectively
sharing and discussing unique information to arrive at the best answer to the given
scenario. Crews had fifteen minutes to read and take notes on their individual briefs.
They were then asked to rank the decisions based on the information they held. They had
25-minutes to discuss and decide on the best choice as a group.
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Relational Task
In the relational task, crew members were given a series of questions that were
meant to induce conversation and relationship building among participants (Aron et al.,
1997). Crew members were instructed that they were not required to make it through all
the questions, but that they should fill the 20-minutes allotted for the activity with
discussion. Example questions include, “What is your favorite holiday and why?” and “If
a crystal ball could tell you the truth about yourself, your life, the future or anything else,
what would you want to know?”
Measures
Individual Differences
A battery of individual differences was collected pre-mission as part of larger
study protocol. Of interest to this study are those individual differences that are related to
perspective taking, specifically, empathy and self-monitoring.
Empathy. Empathy refers to an individual’s tendency to understand and share in
another’s mental or emotional state. Empathy was measured using the Questionnaire of
Cognitive and Affective Empathy (QCAE) (Reniers et al., 2011). The QCAE has a twofactor structure including cognitive empathy (i.e., comprehension of others’ experiences)
and affective empathy (i.e., ability to vicariously experience the emotions of others). The
31-item questionnaire was measured on a four-point Likert-type scale ranging from
Strongly Disagree to Strongly Agree, with nineteen items measuring cognitive empathy
(e.g., “I can easily work out what another person might want to talk about”, “I am good at
predicting how someone will feel”) and twelve items measuring affective empathy (e.g.,
“Before criticizing somebody, I try to imagine how I would feel if I was in their place”,
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“I can usually appreciate the other person’s viewpoint, even if I do not agree with it”).
Only 23 items of the 31-item scale were used, a decision made as part of the larger study
protocol (Appendix A).
Self-Monitoring. Self-monitoring refers to an individual’s sensitivity and
responsiveness to social and interpersonal cues about situationally appropriate behaviors.
Self-monitoring was measured using Warech and colleagues’ (1998) sixteen-item selfmonitoring scale that measures both self-monitoring ability (SM-A; capacity to
understand social cues and regulate behavior accordingly) and self-monitoring motivation
(SM-M; desire to modify behaviors according to social cues) via a seven-point Likerttype scale ranging from Strongly Disagree to Strongly Agree (Warech et al., 1998). The
scale is rooted in Snyder’s (1974) original Self-Monitoring Scale, but acknowledges
criticisms of the measure and thus also incorporates items from Lennox and Wolfe' s
(1984) Ability to Modify Self-Presentation subscale and Leary and Kowalski’s (1990)
Motivation to Impression Manage scale. Ultimately, eight items measured SM-M (e.g., “I
am highly motivated to control how others see me”, “At parties and social gatherings, I
do not attempt to say or do things that others will like” [R]) and eight items measured
SM-A (e.g., “When I feel that the image I am portraying isn't working, I can readily
change it to something that does”, “I have trouble changing my behavior to suit different
people and different situations” [R]). As part of the larger study protocol, an additional
two items measuring SM-A were added to this scale for a total of 18-items (Appendix B).
Perspective Taking
Perspective taking during the decision making and relational tasks was coded
using Koeing Kellas and colleagues’ (2017) Communicated Perspective-Taking Rating
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System (CPTRS; Table 3). The CPTRS assesses relational partners’ perspective taking
behaviors across several dimensions during an interaction. This rating system has been
used to successfully predict marital satisfaction and understand how perspective taking
impacts interpersonal perceptions in the context of story listening (Koenig Kellas et al.,
2017; Koenig Kellas et al., 2021). Further, the rating system has similar tenets to other
validated systems designed to measure interpersonal interaction cues (Coan & Gottman,
2007). Most importantly, this rating system measures the approach to perspective taking
proposed in the current research by acknowledging key behaviors that can be enacted to
express perspective taking, as well as the way that active efforts to elicit these behaviors
are important when considering the influence of perspective taking on outcomes.
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Table 3
Perspective Taking Rating System
CPT Dimension
Conversational (in)attentiveness
Nonverbal and verbal involvement or
listening behaviors that demonstrate
engagement in the interaction (or
disengagement, not being attentive, not
listening).

Creating space for others to talk
The degree to which teammates give each
other room to communicate,
demonstrating a willingness to both listen
and seek out others’ perspectives.

(Dis)agreement/(mis)understanding
The degree to which individuals
communicate consistency in perspective
or style; agreement versus disagreement,
and statements of or nonverbal indicators
of (mis)understanding.

Examples of behaviors constituting
higher levels of CPT
• Eye contact/looking at the speaker
• Nodding
• Back-channeling (e.g., Uh huh, Mmhmm)
• Acknowledging the other person’s
presence
• Showing patience (e.g., with encouraging,
attentive silence)
• Asking interested questions
• Letting others talk/have their say
• Not interrupting
• Encouraging a teammate to talk about his
or her point of view
• Waiting for another person to finish
• Providing plenty of space for others to
share their ideas
• Communicating an understanding of
others’ comments (e.g., “I get it”)
• Agreeing with others (e.g., “Yes,”
“You’re right,” or nodding in a way that
shows agreement rather than just
attentiveness)

Examples of behaviors constituting lower
levels of CPT
• Failing to acknowledge the other person (or
their contributions) verbally or nonverbally
• Tuning out of the conversation (not
engaging, staring off into space)
• Not making eye contact the speaker
• Acting bored
• Not asking or answering questions
• Being unresponsive
• Interrupting (in a rude or negative way);
talking over another person
• Dismissing what others have to say by
quickly moving onto something else
• Not letting teammates talk/get a word in
• Monopolizing the conversation
• Shutting another person down
• Disagreeing with others (e.g., “No, that’s
not what happened”, shaking one’s head)
• Misunderstanding others (e.g., verbally, or
nonverbally expressing confusion)
• Communicating an unwillingness to see
things from a teammates’ point of view
(e.g., “I refuse to believe that”)
• “Calling a person out” on their statements
(e.g., “What are you talking about?”)
• Correcting a teammate
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CPT Dimension
Affective tone
Behaviors set the mood of an interaction.
Can illustrate tension, stress, relaxed
mood, and/or humor. Positive affect, like
humor and affection, foster positivity and
kindness and can indicate valuing others’
perspectives. Negative affect includes
hostility and contempt which foster
negativity and inhibit perspective taking.
(In)validating teammate identity
Verbal or nonverbal behaviors that help
others feel understood, validated, valued,
and accepted. This is different from
agreement and understanding in that
agreement/understanding refers to
agreeing with something another said.
Invalidating others refers to
communication that rejects teammates or
devalues them as a person.
Global rating: Attentiveness to others’
perspectives
The degree to which the individual, as
he/she engages in the overall interaction,
acknowledges other’s views and
perspectives, and combines and integrates
them into a meaningful discussion of the
conflict.

Examples of behaviors constituting
higher levels of CPT
• Communicating care (e.g., “Our
relationship is important to me”)
• Showing kindness
• Demonstrating a mood of being
considerate and respectful of others
• Being humorous, using humor (e.g.,
“You’re so goofy!”)
• Validating another person as a person
(e.g., “You are really helpful”; “You are
such a supportive teammate”)
• Validating another person’s actions (e.g.,
“You did a great job keeping us on track
last time”)
• Reflecting a teammate’s feelings in a
caring way (e.g., “…And that depressed
you?” said with caring tone)
• Asking another person about their
perspectives explicitly
• Acknowledging perspectives another
person has contributed to the
conversation
• Including others’ perspectives in one’s
own contribution to the conversation
• Nonverbal cues such as gestures and eye
contact toward others may accompany
these verbal perspective-taking moves

Examples of behaviors constituting lower
levels of CPT
• Displaying nonverbal dissimilarity (e.g.,
rolling eyes, scoffing, making disapproving
noises)
• Showing contempt (i.e., superiority,
looking down on others)
• Being sarcastic (e.g., “Yeah, that will
work”; “Thanks, genius”)
• Displaying discomfort, anxiety, negativity,
sadness
• Devaluing a teammate (e.g., “You’re an
idiot”)
• Devaluing or rejecting a teammate’s ideas
(e.g., “That’s a stupid idea”)
• Undermining others’ view of self (i.e.,
making them feel like they are going crazy
or that their instincts are wrong; e.g., “I
never yelled at you”)
• Implying something is globally wrong with
another person (e.g., “You’re worthless.”)
• Ignoring a teammate’s ideas/perspective
• Acting as though there are two sides to a
conflict and that one’s own side is the right
side
• Failing to ask for others’ perspectives
• Not integrating others’ perspectives into the
conversation
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CPT Dimension
Global rating: Confirmation of
perspectives
The degree to which the individual is
confirming of the experience/perspective
of other teammates and responds
positively to their contributions to the
conversation. This focuses specifically on
how the individual responds to others’
content contributions to the conversation.

Examples of behaviors constituting
higher levels of CPT
• Statements affirming the validity of
others’ experiences (e.g., “That’s a good
point”)
• Behaviors that show the individual is
really trying to put himself or herself in
another person’s shoes and can see things
from that person’s perspective

Examples of behaviors constituting lower
levels of CPT
• Statements that show the individual does
not agree with another person’s perspective
• Disconfirming tone of voice
• Telling another person they are wrong or
that their way of seeing things is not valid

Note. The above table describes the Communicated Perspective Taking Rating System (CPTRS), adapted from Koenig Kellas et al.
(2017) for relevance to the team context.
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Data Structure. To prep the data for coding, videos of the task and relational
activities were split into 1-minute chunks. Crews were allotted 45 total minutes of
interaction for each TIB (25 minutes decision making task, 20 minutes relational task).
Eight crews completed the TIB five times while one crew only completed it four times,
resulting in 1,980 total potential minutes of video to be coded for each crew member.
Considering not every TIB took the full amount of time, a total of 1,623 total minutes of
videos were coded. After watching each minute-long section, coders rated each team
member on each of the seven dimensions of the CPTRS.
Coding Scheme. The dimensions and example high/low behaviors included in the
CPTRS can be found in Table 3. Each of these dimensions was rated by trained coders on
a 5-point Likert-type scale ranging from 1 (strong lack of perspective taking behaviors or
strong demonstration of negative behaviors) to 5 (strong degree of perspective-taking
behavior and no negative behaviors). Dimensions include (1) attentiveness (i.e., verbal
and nonverbal indications of engagement in the conversation), (2) creating space (i.e.,
demonstrating an openness to others’ perspectives), (3) agreement (i.e., efforts to
understand others’ perspectives), (4) affective tone (i.e., setting the tone for the
conversation as kind or hostile), (5) validating identity (i.e., verbal or nonverbal
indications of valuing others), (6) global attentiveness (i.e., degree to which teammate
acknowledges and integrates others’ views), and (7) global confirmation (i.e., confirming
and positively responding to the perspective and experiences of others).
Coder Training & Agreement. Eight research assistants were recruited and
extensively trained to conduct the perspective taking ratings. Rater training was iterative,
and coders were blind to the individual differences and training conditions.
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During the first training, raters were taught as a group on the general concept of
perspective taking and described what high and low perspective taking behaviors during
different types of situations (e.g., task and social) might look like. Each of the dimensions
of the CPTRS were reviewed to help raters be able to differentiate between and rate each
dimension clearly. At this point, a subset of video clips (two task, two relational) that
were exemplary of different dimensions were reviewed as a group. The group discussed
which dimensions were especially strong in each video, and then went through each
dimension and discussed appropriate ratings. At the end of the first training, raters were
assigned five relational and five task videos to code on their own.
The second training session occurred a week later to give coders sufficient time to
carefully code the assigned videos. During this training, relational videos were reviewed
in-depth by going through each dimension, sharing the rating given and a brief rationale
for why, and discussing discrepancies. The third training session was a day later and
followed a similar format but for reviewing the task videos.
After having reviewed a subset of both task and relational videos, coders were
assigned to code a full team interaction battery (15 task videos, 20 relational videos) to
expose them to all parts of interactions (i.e., beginning, middle, end) for both activities.
Agreement for this coding assignment was assessed, checking against an ICC value of at
least .75 (Gisev et al., 2013; Koo & Li, 2016). Agreement was not sufficient (ICC range
from .31 to .61 across dimensions). The next training session then focused on answering
questions from coders and reviewing the ratings given to the videos to continue to build a
shared mental model. Coders were once again assigned a full team interaction battery and
with agreement still lower than .75, two additional coder training sessions were used to
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discuss the task and relational videos respectively. Two of the eight coders dropped out
during the training process, leaving six coders to complete training and move on to
independent coding.
After the next coding assignment, the six raters achieved sufficient reliability
(ICC range from .76 to .90 across dimensions). At this point, raters ‘graduated’ training
and were assigned videos to code independently, with two coders assigned to each video.
Reliability was assessed every few coding assignments to identify rater-drift, and
refresher trainings were conducted where necessary. Specifically, two refresher trainings
were conducted after instances where reliability dropped below the .75 threshold.
After about 20 weeks, all TIBs were coded. Interrater reliability across the entire
data set (Table 4) demonstrated sufficient agreement across dimensions, warranting
averaging ratings to a single score on each dimension for each crew member per video.
Additionally, overall reliability across dimensions was assessed (α = .71), suggesting it
appropriate to aggregate all seven dimensions into a single ‘overall perspective taking’
score, while also acknowledging the value of assessing dimensions independently.
Table 4
Rater Reliability Across Training and Total Coding
Perspective Taking Dimension

Training

Total Coding

Conversational (in)attentiveness

.76

.68

Creating space for others to talk

.75

.72

(Dis)agreement/ (mis)understanding

.78

.74

Affective tone

.85

.83

(In)validating teammate identity

.75

.72

Global rating: Attentiveness to perspectives

.74

.74

Global rating: Confirmation of perspectives

.77

.69
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Note. Training reliability calculated on 436 lines of code using ICC(3,k); Total
reliability calculated on 6,492 lines of code using ICC(2,k) (Koo & Li, 2016; McGraw
& Wong, 1996)
Resolving Discrepancies. Once research assistants completed coding all data, I
reviewed the data and followed best practices to resolve discrepancies (Syed & Nelson,
2015). Specifically, I identified all instances where coders were more than one scalepoint apart and recoded such videos. This was done due to the consideration that data
with larger differences between ratings can be problematic (Syed & Nelson, 2015).
Additionally, I identified portions of coding where coders were consistently not in perfect
agreement (i.e., series of lines where coders disagreed, even if only by one scale point) as
these suggested instances where at least one coder did not have sufficient understanding
of the coding scheme. In such instances I reviewed and recoded. Most of these instances
were from during the training process. After such effort resolving discrepancies, the
coded data was considered clean and ready for analysis.
Operationalizing Perspective Taking. Initial review of the perspective taking
data showed that a large portion of the data (24,681 of the 45,444 total instances coded;
54.31% of the coded data) was rated as a ‘3’ on perspective taking, representing neither
high or low behaviors of perspective taking, but rather some neutral or baseline level.
Neutral coding was more/less common depending on the dimension, ranging from 4.84%
for Conversational Attentiveness to 90.83% for Validating Identity. To better capture
positive and negative perspective taking behaviors in analyses, the coded data was reoperationalized into two perspective taking variables – positive perspective taking
instances and negative perspective taking instances. Positive perspective taking instances
were determined by counting the number of instances that coding reflected greater than
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or equal to 3.5 (i.e., at least one of the two coders rated as displaying positive behavior).
Negative perspective taking instances were determined by counting the number of
instances that coding reflected less than or equal to 2.5 (i.e., at least one of the two coders
rated as displaying negative behavior). These instances were calculated for each
dimension, and then summed across dimensions to represent positive/ negative
perspective taking variables.
However, considering the way the videos were divided and coded based on oneminute segments, these ‘counts’ of perspective taking were partially dependent on how
long a crew conversed for (i.e., did they take the entire 20-minutes available during the
decision-making activity or only discuss for 10-minutes?). Crews who spoke for a shorter
period of time had a ceiling on how many perspective taking instances they could
express. To confirm whether discussion length truly posed an issue, correlations were
calculated between positive and negative perspective taking and discussion length.
Results suggested that positive perspective taking had a strong positive relationship with
discussion length (r(318) = .72, p < .001) while negative perspective taking was not
significantly correlated with discussion length (r(318) = .10, p = .08). Furthermore, by
the recommendation of Curran-Everett (2013), perspective taking and discussion length
were plotted to examine if use of a ratio would be appropriate. Figure 3 shows that for
positive perspective taking, a ratio appropriately controls for discussion length without
misrepresenting the data. For negative perspective taking, ratio may not be necessary but
does better represent the data. Thus, perspective taking ratios were used when appropriate
in hypothesis testing.
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Figure 3
Positive and Negative Perspective Taking Instances and Ratios Plotted Against
Discussion Length

a.

b.

c.

d.

Note. Figures (a) and (b) represent counts of positive and negative perspective taking
plotted against discussion length while figures (c) and (d) represent ratio (i.e., perspective
taking instances divided by opportunities for perspective taking) of positive and negative
perspective taking plotted against discussion length.
Outcome Variables
The current research was interested in how perspective taking behaviors during
team task and social activities impact decision making performance and interpersonal
relationship closeness.

46
Decision Making Performance. The decision-making task examined had predetermined rankings of what choice is the best, middle, and worst. Thus, performance on
the decision-making task was operationalized via the team’s final decision and whether
they arrived at the best, middle, or worst choice. Teams decided on their group answer
before the end of the time limit and submitted it to the survey presented after the task.
Interpersonal Relationship Closeness. Ratings of relationship closeness were
gathered after both the decision making and the relational tasks using Aron and
colleagues’ (1992) ‘Inclusion of the Other in the Self’ scale. During each of these
measurement instances, team members were asked to select the picture that best describes
their relationship with each other crew member (Figure 4). This scale has been shown to
be related to other important constructs such as connectedness, teamwork, quality of
relationship, and support (Helgeson & Van Vleet, 2019) and is thus proposed as a useful
indicator of team member interpersonal relationships.
Figure 4
Response Options for ‘Inclusion of Other in the Self’ Scale

Perspective Taking Intervention
A perspective taking intervention was administered to the four crews who
participated in HERA Campaign V. The perspective taking intervention administered was
a subset of a larger interpersonal relationship enhancement, maintenance, and repair
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training for long duration space exploration (LDSE) crews. The larger intervention
program was created as a team-specific intervention to complement existing generic
teams-skills training (e.g., space flight resource management; SFRM; Pruyn & Sterling,
2006). As part of this larger intervention, perspective taking and the effective use of
perspective taking behaviors for recognizing others’ point of view were trained and
further prompted and practiced. Specifically, the intervention included both a pre-mission
team dynamics training, mid-mission team building activity and training, and midmission daily perspective taking activities (Figure 5).
Figure 5
Intervention Administration Timeline

Note. The above graph outlines the team development phases as they occur across
mission (MD = Mission Day) in HERA, as well as where intervention was administered
(TEOs = Team Enrichment Opportunities) and when key team activities of interest for
this study occurred (TIB = Team Interaction Battery).

Given that transfer of training, or a lack thereof, is cited as a main reason that
organizational training efforts fail (Baldwin & Ford, 1988; Grossman & Salas, 2011), the
training focused heavily on providing team members with tangible tools and strategies for
perspective taking that they could seamlessly transfer to their interactions during mission.
Transfer of training was seen as especially critical given the seemingly abstract nature of
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perspective taking. Individuals can be trained on the importance of acknowledging and
seeking others’ views and they might leave the training convinced that they should try to
take the perspective of others. However, this training is likely to be less effective if it fails
to show them how to perspective take. Thus, the current training not only sought to
convince team members of the importance of perspective taking and importance of
showing others someone is actively trying to perspective take, but also outlined clear
behaviors to exhibit to help elicit and understand perspectives of others. Clear behavioral
guidelines should lend favorably to transfer of training.
Pre-Mission Training
During the pre-mission training, crews were taught they should strive to
understand crewmate perspectives in general, in decision making, and during conflicts. It
was described how there are two sides to every issue, and perspective taking can decrease
the likelihood of an egocentric response and avoid negative conflict cycles. Further, the
benefits of perspective taking for positively resolving conflict and unlocking diversity
were discussed. After discussing benefits of perspective taking, crew members were
taught key perspective taking behaviors. These included asking primary questions from
others who have not spoken, asking clarifying questions, sharing their own perspective
(i.e., answering questions from others), and listening to understand rather than to respond
and self-justify. Excerpts of slides from the training can be found in Appendix C.
Next, crew members had the opportunity to practice perspective taking. They
were split into dyads and given a scenario rooted in real situations from previous HERA
missions. Each crew member was given a different side of the scenario to read and act
out next steps. A ‘them and you’ matrix (Figure 6; Sessa, 1996) was included to help
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crew members examine their own underlying assumptions and gauge their understanding
of others’ perspectives in the scenario. This was also recommended as a tracker to help
map out current states and think about how to effectively ask questions and listen to gain
more information. The full activity can be found in Appendix D.
Figure 6
Them and You Matrix

In addition to teaching positive perspective taking behaviors, the intervention also
focused on avoiding ‘negative perspective taking’ behaviors, or those behaviors that can
be detrimental and make it difficult to engage in effective perspective taking and overall
effective interactions (e.g., stonewalling, hostility; Gottman, 1993). Before ending the
pre-mission relationship training, crews had additional opportunities to practice and
refine the interpersonal relationship enhancement and maintenance tools they learned.
Mid-Mission Training & Activities
In addition to the pre-mission training, crews who received the intervention were
given a mid-mission refresher on content already learned, with additional information
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specific to relationship repair (Appendix E). For example, crews were taught how when
addressing conflict, a soft start-up should be used in conjunction with listening to
understand others’ perspectives and meet their needs (Gottman et al., 1998; Gottman &
Silver, 2015). Then, for the five days following, crew members were prompted with
reminders to use the tools they learned and challenged to specifically address a
relationship that could use attention or repair (Appendix F).
These mid-mission trainings and activities were seen as critical for addressing
skill decay. Administering even the most effective team intervention could render useless
if the skills decay before participants have opportunity to enact them. Thus, it was
important to provide teams with refresher trainings and opportunities to practice training
content to prevent significant skill decay (Smith-Jentsch & Sierra, 2016). As such, the
intervention tested in this research included several opportunities to practice trained
perspective taking behaviors during training, as well a refresher training. Further,
perspective taking was instructed to be leveraged in all team interactions and thus team
members were constantly positioned with opportunities to practice the skill.
Intervention Evaluation
To evaluate the effectiveness of the intervention, Kirkpatrick’s (1998) typology
(i.e., reaction, learning, behavior, results) was used. The pre-mission training concluded
with a survey to gauge reaction (e.g., “This training was useful”) and learning (e.g.,
“Which of the following is the goal of perspective taking?”) criteria (Appendix G).
Additionally, Campaign V crews were asked questions post-mission to gather a
retrospective reaction on the intervention (e.g., “The pre-mission training was useful”,
“During the HERA mission, I used the perspective taking strategies discussed in the pre-
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mission training”) (Appendix H). Another item post-mission asked about content not
trained (e.g., “The pre-mission training helped our crew to identify a workable leadership
structure”). Using this internal referencing strategy allowed for a comparison of
responses to an irrelevant content item and relevant content items to further examine
training effectiveness. Behavior criteria were assessed by comparing coded perspective
taking behaviors of crews who received the intervention and those who did not. Results
criteria were evaluated through hypothesis testing on whether perspective taking
impacted ratings of interpersonal relationships and team performance.
Results
Preliminary Analyses
Descriptive analyses were conducted prior to hypothesis testing; results are
described next. Descriptive statistics and intercorrelations between all study variables can
be found in Table 8 below.
Perspective Taking
First, descriptive statistics were calculated for perspective taking and show an
average of 54.1 positive perspective taking instances (SD = 24.6) and 1.67 negative
perspective taking instances (SD = 3.08) by any given individual during any given task.
Next, perspective taking ratios were calculated as the number of positive/negative
perspective taking instances divided by the number of opportunities for perspective
taking. The average proportion of positive perspective taking to total number of
utterances was .42 (SD = .12) and negative perspective taking was .01 (SD = .03)
suggesting that individuals engaged in positive perspective taking 42% of the time while
negative perspective taking was substantially more rare, only expressed about 1% of the
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time. Further, both crews and crew members varied in their expression of positive and
negative perspective taking (Figure 7).
Figure 7
Positive and Negative Perspective Taking Ratios by Crew and Crew Member

a.

b.
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c.

d.
Positive and negative perspective taking ratios were further broken down by
dimension as well as event type (e.g., task vs relational) to better understand the
expression of perspective taking (Table 5). The conversational attentiveness dimension of
positive perspective taking was most common and expressed in over 90% of interactions
across both task and relational events, while other dimensions such as validating identity
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were rarely expressed. Furthermore, certain dimensions were more commonly expressed
during certain event types. For instance, positive affective tone was more common during
relational events than task events. Negative perspective taking followed similar patterns
but was more difficult to decipher given the low frequency.
Table 5
Average Ratios of Positive and Negative Perspective Taking Dimensions
Dimension

Total Ratio

Task Ratio

Relational Ratio

Conversational Attentiveness

.943

.929

.956

Creating Space

.331

.391

.272

Agreement/Understanding

.574

.611

.537

Validating Identity

.048

.008

.087

Affective Tone

.319

.155

.484

Global Attentiveness

.517

.550

.484

Global Confirmation

.173

.171

.176

Conversational Attentiveness

.006

.003

.008

Creating Space

.036

.046

.027

Agreement/Understanding

.017

.027

.007

Validating Identity

.007

.006

.008

Affective Tone

.009

.012

.006

Global Attentiveness

.007

.010

.004

Global Confirmation

.012

.021

.003

Positive Perspective Taking

Negative Perspective Taking

Note. Reference to task and relational ratio specifically reference the breakdown of
positive and negative perspective taking during task and relational events.
Discussion Length
Next, descriptive statistics were calculated for discussion length. On average,
crews spoke for 18.53 minutes (SD = 5.68). Discussion length tended to be shorter during
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task events (M = 16.88, SD = 6.09) compared to relational events (M = 20.18, SD = 4.71),
despite more time being allotted for task events (25 minutes for task activity, 20 minutes
for relational activity). While some crews had consistently shorter discussions (Figure 8;
Crew F), discussion length varied by crew and activity throughout the mission (Figure 8).
Given this variability, discussion length was included as a control variable in analyses.
Figure 8
Discussion Length by Crew, Time, and Event Type

Individual Differences
Descriptive statistics (Mean, Standard Deviation) were calculated for the
individual difference variables of interest in this study. Results suggest crew members
were higher on cognitive than affective empathy, and higher on self-monitoring ability
than self-monitoring motivation (Table 6)
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Table 6
Descriptive Analyses for Individual Difference Variables
M

SD

3.01

.31

Cognitive Empathy

3.47

.60

Affective Empathy

2.59

.42

4.52

.60

Self-Monitoring Motivation

4.04

.97

Self-Monitoring Ability

5.00

.74

Empathy

Self-Monitoring

Note. Empathy was measured on a 4-point scale; Self-monitoring was measured on
a 7-point scale; N = 32
Interpersonal Closeness
Descriptive statistics were also calculated for interpersonal closeness scores. First,
round-robin interpersonal closeness scores of a specific target were examined for the
appropriateness of aggregating scores across raters. Following best practices (Biemann et
al., 2012; LeBrenton & Senter, 2008), two indices—intraclass correlation coefficients
(ICC) and rwg values—were calculated. ICC values were calculated across all ratings and
suggested raters agreed sufficiently enough for ratings to be aggregated (ICC[1] = .41,
ICC[2] = .75). Calculations of rwg were conducted for each rating instance (i.e., is there
consensus on ratings of a focal crew member after MD6 task event?). The resulting rwg
scores ranged from .70 to .77, with an average of .75 across all instances, further
supporting agreement between raters. Next, mean and standard deviation scores were
calculated for the IOS variable aggregated across all rating instances (Table 7).
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Table 7
Aggregated Interpersonal Closeness Scores
Mean

SD

IOS

4.19

1.40

IOS – Task Event

4.13

1.41

IOS – Relational Event

4.26

1.39

Note. IOS represents ‘Inclusion of the Other in the Self’; ratings were made on a
7-point scale; N = 320
Performance
Lastly, descriptive analyses were conducted on crew performance. Figure 9 shows
how crews performed across mission on the hidden profiles task. Performance trends
seem to be unique for each crew.

Figure 9
Hidden Profile Performance Across Mission by Crew
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Table 8
Descriptive Statistics and Intercorrelations of Study Variables
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
M
3.00
3.47
2.58
4.38
3.94
4.82
3.37
4.04
3.25
3.29
3.44
3.05
3.42
3.13
4.16
SD
0.33
0.40
0.46
0.75
1.07
0.94
0.10
0.17
0.16
0.08
0.16
0.05
0.15
0.08
1.22
Min
2.22
2.18
1.67
2.74
1.38
1.60
3.21
3.65
3.02
3.09
3.21
2.99
3.17
3.02
1.77
Max
3.74
4.00
3.67
5.55
5.50
6.60
3.63
4.31
3.60
3.50
3.81
3.21
3.75
3.39
6.20
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
1 Emp
—
2 Emp_C
.70**
—
3 Emp_A
.83**
.18
—
4 SM
.09
.10
.05
—
5 SMM
.18
.05
.21
.78**
—
6 SMA
-.06
.10
-.17 .70**
.10
—
7 PT
.14
.10
.11
-.09
.02
-.16
—
8 PT_CA
.11
.07
.10
.20
.07
.07
.81**
—
9 PT_CS
.06
.03
.06
-.18
-.02
-.27 .84** .49**
—
10 PT_AU
.23
.15
.20
.01
.04
-.04 .64** .36* .49**
—
11 PT_AT
.17
.18
.09
-.14
-.04
-.18 .93** .78** .76** .45**
—
12 PT_VI
.11
-.02
.17
-.26
-.04 -.37* .77** .40* .81** .57** .66**
—
13 PT_GA
.09
.15
.00
-.03
.06
-.11 .90** .72** .64** .55** .82** .62**
—
14 PT_GC
.09
-.08
.19
-.15
.03
-.27 .92** .647** .83** .63** .81** .84** .79**
—
15 IOS
.10
-.18
.28
.14
.25
-.06
.23
.332*
.12
.16
.18
.12
.17
.18
—
Note. 1 Emp = Empathy; 2 Emp_C = Cognitive Empathy; 3 Emp_A = Affective Empathy; 4 SM = Self-Monitoring; 5 SMM = SelfMonitoring Motivation; 6 SMA = Self-Monitoring Ability; 7 PT = Perspective Taking averaged across dimensions; 8 PT_CA =
Conversational Attentiveness; 9 PT_CS = Creating Space; 10 PT_AU = Agreement/ Understanding; 11 PT_AT = Affective Tone; 12
PT_VI = Validating Identity; 13 PT_GA = Global Attentiveness; 14 PT_GC = Global Confirmation; 15 IOS = averaged interpersonal
closeness; Empathy measured on a 1-4 scale; Self-monitoring measured on a 1-7 scale; Perspective taking measured on a 1-5 scale;
IOS measured on a 1-7 scale
N = 36; p < .05*, p < .01**
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Hypothesis Testing
Time
Prior to hypothesis testing, time was recoded. Specifically, to appropriately
control for and examine time in hypothesis testing, time was coded to start at 0 which
represents baseline measurement. Thus, 0 represented MD -4, 1 represented MD 6, 2
represented MD 14, 3 represented MD 20, and 4 represented MD 34.
Hypothesis I
Hypothesis I predicted that individuals higher on trait (a) empathy and (b) selfmonitoring would exhibit more positive and less negative perspective taking behaviors.
Prior to testing this hypothesis, statistical assumptions were tested to ensure the
appropriateness of certain tests and inferential criteria.
Assumptions. Given the dependent variables were positive and negative
perspective taking represented by count data, a Poisson model was conducted. A Poisson
model has the following assumptions: (1) y-values are counts, (2) counts are positive
integers, and (3) the counts follow a Poisson distribution, meaning mean and variance are
equal (Heck & Thomas, 2020). The first two assumptions were confirmed, and the third
was assessed using histograms and calculating the mean and variance of positive and
negative perspective taking. Initial analyses show that this assumption was violated for
both positive (M = 54.13, variance = 604.06) and negative perspective taking instances
(M = 1.67, variance = 9.49). Variance being greater than the mean suggests there may be
overdispersion in the models. To avoid Type I errors, overdispersion is accounted for
with the use of a negative binomial model (Heck & Thomas, 2020; Hox, 2010).
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Examination of histograms of the perspective taking data further support overdispersion
and thus a negative binomial model was used (Figure 10; Goedhart et al., 2014).
Figure 10
Histogram of (a) Positive and (b) Negative Perspective Taking Instances

a.

b.
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It was next assessed whether multilevel modeling (MLM) was appropriate for
hypothesis testing based on data attributes. This was done by calculating ICC(1), which
partitions variance in an outcome to its within- and between-group components (Heck &
Thomas, 2020). While there are different judgements on what threshold ICC(1) value
rationalizes the use of a MLM, the current research uses the justification of ICC(1)
greater than .10 (Lee, 2000). Results suggested sufficient group influence for both
positive (ICC[1] = .10) and negative (ICC[1] =.36) perspective taking instances as
outcomes. Thus, a mixed effects multilevel model was used to test the hypothesis of
whether key individual differences were related to perspective taking behavior.
Model Description. For the negative-binomial MLM, level-1 fixed effects were
included for empathy and self-monitoring; time, campaign, and event type were included
as level-2 fixed effects, and crew and crew member were included as a single nested
random intercept (i.e., crew member in crew) as they are grouping variables. Empathy
and self-monitoring were grand-mean centered and used as predictors (Peugh, 2010).
This model was repeated for both positive and negative perspective taking instances as
outcomes. Further, given that the count of perspective taking was impacted by length of
conversation, opportunities to engage in perspective taking was included in each model
as an ‘offset’ variable to accommodate this ‘rate’ (Hutchinson & Holtman, 2005).
Hypothesis I Results. Self-monitoring had a significant, positive relationship (b
= 0.14, z = 3.48, p < .001) and empathy a non-significant positive relationship (b = 0.08, z
= 1.00, p = .32) with positive perspective taking instances. For negative perspective
taking instances, self-monitoring (b = 0.30, z = 1.24, p = .21) and empathy (b = -0.73, z =
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-1.57, p = .12) revealed non-significant relationships. Thus, Hypothesis I was partially
supported. See Appendix I for all parameter estimates and additional model results.
Hypothesis II
Hypothesis II suggested that individuals who exhibited more positive perspective
taking behaviors and fewer negative perspective taking behaviors would be rated more
positively by teammates on their interpersonal relationships.
Assumptions. First, the data were examined to understand the appropriateness of
a MLM. There was a strong relationship between crew and interpersonal closeness scores
(ICC[1] = .74) suggesting MLM was appropriate and necessary (Lee, 2000). Next, model
assumptions including linearity, homogeneity of variance, and normal distribution of
residuals were examined (Cheng et al., 2010; Schielzeth et al., 2020). Based on
assumption diagnostics, the model was sufficient. The slight violations that existed were
not a concern considering the robustness of mixed-effects models (Cheng et al., 2010;
Schielzeth et al., 2020), but results were nonetheless treated with caution accordingly.
See Appendix J for full model diagnostics.
Model Description. To statistically test the hypothesis of perspective taking on
interpersonal closeness, a MLM was conducted with level-1 fixed effects for positive and
negative perspective taking ratios; time, campaign, event type, and discussion length
included as level-2 fixed effects, and crew and crew member included as a single nested
random intercept (i.e., crew member in crew) as they were grouping variables.
Hypothesis II Results. Results of the model showed that positive perspective
taking had a significant negative relationship (b = -0.70, t = -2.15, p = .03) while negative
perspective taking did not have a significant relationship (b = -0.21, t = -0.14, p = .89)
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with interpersonal closeness. Thus, Hypothesis II was not supported. See Appendix K for
all parameter estimates and additional model results.
Hypothesis III
Hypothesis III predicted teams that exhibited more positive and fewer negative
perspective taking behaviors during decision making tasks would achieve better team
performance. Considering the dependent variable in this hypothesis (i.e., performance)
was at the team-level, perspective taking was aggregated to the team-level to run the
multilevel model. Thus, the perspective taking variables were operationalized as the sum
of perspective taking from all individuals in a crew during each task event.
Assumptions. First, the data were examined to understand if a MLM was
appropriate. There was between crew variability on interpersonal closeness scores
(ICC[1] = .18) suggesting that MLM was appropriate and necessary (Lee, 2000). Next,
linearity, homogeneity of variance, and normality of the distribution of residuals were
examined (Cheng et al., 2010; Schielzeth et al., 2020). Despite possible violations of
homogeneity of variance, and presence of outliers, assumption diagnostics suggested the
model was sufficient (see Appendix L for full assumption diagnostics) considering the
robustness of mixed-effects models (Cheng et al., 2010; Schielzeth et al., 2020). Results
were nonetheless be treated with caution.
Model Description. To statistically test the hypothesis of how perspective taking
behaviors impact performance, a MLM was conducted with level-1 fixed effects for crew
positive and negative perspective taking ratios; time, campaign, and discussion length
included as level-2 fixed effects, and crew included as a random intercept.
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Hypothesis III Results. Results of the model showed that positive perspective
taking had a significant negative relationship with performance (b = -2.84, t = -2.19, p =
.04) while negative perspective taking (b = 2.61, t = 0.47, p = .64) did not have a
significant relationship. Thus, Hypothesis III was not supported. See Appendix M for all
parameter estimates and additional model results.
Hypothesis IV
Hypothesis IV predicted that individuals who received the perspective taking
intervention would exhibit more positive and less negative perspective taking behaviors
compared to individuals who did not receive the perspective taking intervention. Further,
effects of the intervention would be stronger for those lower on relevant individual
differences (i.e., empathy, self-monitoring).
Assumptions. Assumptions for analysis of this hypothesis follow those of
Hypothesis I. Refer to Hypothesis I for assumption results.
Model Description. A negative binomial with fixed effects included for
campaign (i.e., intervention or not), time (i.e., 0 represents baseline perspective taking),
and event type were used to test Hypothesis IV. Crew and crew member were included as
a single nested random intercept (i.e., crew member in crew), and opportunities for
perspective taking was included as an offset variable. This model was repeated for both
positive and negative perspective taking instances as outcomes. This model identified
whether there were differences between crews who received the intervention or not.
Next, similar models were built specifying the interaction between campaign (i.e.,
intervention) and time to identify whether there were differences between campaigns at
baseline measurement. Then, to test whether the intervention had differing effects for
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individuals lower on empathy and self-monitoring, similar models were run with a threeway interaction between individual differences (e.g., grand-mean centered selfmonitoring and empathy), intervention (e.g., campaign), and time (e.g., baseline).
Hypothesis IV Results. Results of the first models suggested there were no
significant differences between crews who received the intervention and those who did
not receive the intervention on positive perspective taking (b = -0.10, z = -1.27, p = .20),
but there was a significance difference on negative perspective taking (b = -1.18, z = 3.16, p < .001) such that crews who received the intervention exhibited less negative
perspective taking behaviors.
Results of the second models (interaction between time and campaign) show for
positive perspective taking there was a significant interaction between time and campaign
(b = -0.04, z = -2.04, p = .04). Examining this interaction graphically, Campaigns IV and
V had similar baseline positive perspective taking, and Campaign IV (no intervention)
then increased positive perspective taking while Campaign V (intervention) remained
stable or slightly decreased positive perspective taking (Figure 11.a). For negative
perspective taking, there was no significant interaction between time and campaign (b = 0.03, z = -0.22, p = .83). Shown graphically, Campaign V was lower on negative
perspective taking at baseline and throughout the rest of the mission, and campaigns had
similar downward trends of negative perspective taking throughout mission (Figure 11.b).
Results of the last model showed the three-way interaction between time,
intervention (i.e., campaign), and self-monitoring was neither significant for positive (b =
0.06, z = 1.65, p = .10) nor negative (b = -0.43, z = -1.73, p = .08) perspective taking. As
shown in Figure 12.a, self-monitoring for Campaign V (received intervention) appeared
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to be the primary driver of positive perspective taking. For negative perspective taking, it
appeared there was a slight (but non-significant) relationship of the intervention on high
self-monitors such that there was a decrease in negative perspective taking behaviors
from baseline to first post-intervention measurement and subsequently throughout the
mission (Figure 12.b).
Figure 11
Results of Interaction Between Intervention (Campaign) and Time on Positive (a) and
Negative (b) Perspective Taking

a.
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b.

Figure 12
Results of Interaction Between Intervention (Campaign), Time, and Self-Monitoring on
Positive (a) and Negative (b) Perspective Taking

a.
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b.
For empathy, the three-way interaction between time, intervention (campaign),
and empathy was neither significant for positive (b = 0.10, z = 1.19, p = .24) nor negative
(b = -0.08, z = -0.13, p = .89) perspective taking behaviors. For Campaign V
(intervention), level of empathy appeared to have had no relationship with positive nor
negative perspective taking, nor do we see a significant change between baseline and first
post-measurement for any level of empathy (Figure 13).
Ultimately, results did not support the effectiveness of the intervention at
increasing positive and decreasing negative perspective taking behaviors. In examining if
the results of the intervention were more prominent for individuals low on key individual
differences, no significant relationships were observed. Thus, Hypothesis IV was not
supported. See Appendix N for all parameter estimates and additional model results.
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Figure 13
Results of Interaction Between Intervention (Campaign), Time, and Empathy on Positive
(a) and Negative (b) Perspective Taking

a.

b.
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Research Question I
The first research question asked, how does perspective taking evolve over the
course of a team task? For example, does perspective taking early on in a team task
promote perspective taking throughout the rest of the task?
This hypothesis was examined three ways. First, the length of each event was
divided so that each minute video was assigned to either the first half or the second half
of the event. Then, positive and negative perspective taking were summed across the first
and second halves of the events. These values were then used in a MLM with second half
scores being predicted by first half scores. Second, a MLM was conducted with each
minute of an activity used as a predictor of perspective taking at that minute. Third, this
hypothesis was examined descriptively by mapping perspective taking across each
minute of each activity.
Assumptions. Assumptions for the models using first-half perspective taking to
predict second-half perspective taking were examined first. Considering the count nature
of the data, Poisson assumptions (e.g., equal mean and variance) were tested. Mean and
variance were unequal for both positive (Mean[secondhalf] = 29.41, variance[secondhalf]
= 166.09) and negative (Mean[secondhalf] = 0.92, variance[secondhalf] = 4.41)
perspective taking. This suggests over-dispersion in the models which was accounted for
with a negative binomial model (Heck & Thomas, 2020; Hox, 2010).
Assumptions for the second model using minute to predict perspective taking
were examined next. Considering the nature of the count data, Poisson assumptions were
tested (e.g., equal mean and variance) and met (Mean[positive] = 2.92, variance[positive]
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= 2.19; Mean[negative] = 0.09, variance[negative] = 0.19) and thus a Poisson generalized
model was used to run this analysis.
Model Description. To test whether first-half perspective taking predicts secondhalf perspective taking, a negative binomial MLM was conducted with fixed effects for
first-half perspective taking scores, event type, campaign, time, and crew and crew
member as a single nested random intercept (i.e., crew member in crew). To test whether
minute of activity predicts perspective taking, a Poisson generalized model was
conducted with video (e.g., minute) predicting positive and negative perspective taking at
each minute including event type, campaign, and time as controls and crew and crew
member as random nested effects.
Research Question I Results. Results show that first half perspective taking did
significantly predict second half perspective taking for both positive (b = 0.02, z = 23.40,
p < .001) and negative (b = 0.22, z = 3.60, p < .001) perspective taking models. Thus,
perspective taking appeared to be consistent across the course of an activity. See
Appendix O for all parameter estimates and additional model results.
Results of minute predicting perspective taking showed that minute was not a
significant predictor of positive (b = -0.00, z = -0.40, p = .69) nor negative (b = 0.00, z =
0.37, p = .71) perspective taking behaviors, further supporting that perspective taking was
considerably stable across the course of an activity. See Appendix O for all parameter
estimates and additional model results.
Lastly, this research question was examined descriptively by plotting perspective
taking of each crew member across each minute of each task (Figure 14). Such detailed
figures allowed for examining whether there were trends or patterns in perspective taking

72
across an activity. For instance, an examination of negative perspective taking during task
events (Figure 14b) for Crew D at MD14 suggested that negative perspective taking
behaviors increased over the course of the activity. This increase in negative behaviors
appeared to be between three of the crew members in particular, while the fourth crew
member appear to refrain from exhibiting such behaviors. This could perhaps be
indicative of a conflict between crew members as they worked to reach consensus.
Figure 14
Positive and Negative Perspective Taking During Task and Relational Events

a.
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b.

c.
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d.
Note. Colored lines represent the different crew members involved in the interaction.
Research Question II
The second research question asked, how does perspective taking impact
interpersonal relationships over the course of the team lifecycle? For example, does
perspective taking during different lifecycle stages differentially impact relationships?
Assumptions. First, assumptions were examined to determine the appropriateness
of a MLM using the model outlined below. These assumptions follow those of
Hypothesis II. Refer to Hypothesis II and Appendix J for assumption results.
Model Description. To test this research question specifically, a MLM testing the
interaction between perspective taking ratio and time on interpersonal closeness created
with event type, campaign, and discussion length included as controls in the model and
crew and crew member as single nested random intercept (i.e., crew member in crew).
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Research Question II Results. Results of the model suggest the interaction
between positive perspective taking ratio and time was not significant (b = -0.03, t = 0.63, p = .87). Results of the model testing the interaction of negative perspective taking
ratio and time suggest the interaction was significant (b = -2.11, t = -1.99, p = .04) such
that early on in a team’s lifecycle (e.g., MD -4, MD 6), negative perspective taking had a
slight positive relationship with interpersonal closeness while later in the lifecycle (e.g.,
MD 34) negative perspective taking had a slight negative relationship with interpersonal
closeness. See Appendix P for all parameter estimates and additional model results.
Research Question III
The third research question asked, does the perspective taking intervention have
lasting effects, or do individuals tend to revert to their natural tendencies? Considering
the intervention did not perform as expected, this question was examined through a series
of descriptive figures of positive and negative perspective taking ratios over time.
First, perspective taking was aggregated to the campaign-level and examined over
time (Figure 15). Campaigns followed similar trends of perspective taking over time, not
supporting an effect of the intervention. Next, positive and negative perspective taking
ratios were examined at the crew-level (Figure 16). Crews exhibited unique patterns of
perspective taking. Next, positive and negative perspective taking ratios were examined
by crew member (Figure 17). While crew members varied in expression, there appeared
to be rank-order stability of perspective taking exhibited by individuals in a crew. Lastly,
positive and negative perspective taking ratios over time were examined by crew member
during each event type (Figure 18), yielding no clear trends. However, these figures do
show how some crew members expressed similar perspective taking during task and
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relational events (e.g., Figure 18.a, Crew A) while others had unique expressions of
perspective taking during events, even at the same time point (e.g., Figure 18.a, Crew C).
Figure 15
Positive (a) and Negative (a) Perspective Taking Ratios Over Time by Campaign

a.

b.
Note. Smoothed lines do not represent statistical relationship but are used for ease of
viewing trends.
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Figure 16
Positive (a) and Negative (b) Perspective Taking Ratios Over Time by Crew

a.

b.
Note. Smoothed lines do not represent statistical relationship but are used for ease of
viewing trends.
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Figure 17
Positive (a) and Negative (a) Perspective Taking Ratios Over Time by Crew Member

a.

b.
Note. Smoothed lines do not represent statistical relationships but are used for ease of
viewing trends; Crews A-D were part of campaign IV (did not receive the intervention)
while crews E-H were part of campaign V (did receive the intervention)
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Figure 18
Positive (a) and Negative (a) Perspective Taking Ratios Over Time by Crew Member and
Event Type

a.

b.
Note. Smoothed lines do not represent statistical relationships but are used for ease of
viewing trends; Crews A-D were part of campaign IV (did not receive the intervention)
while crews E-H were part of campaign V (receive the intervention).
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Supplemental Analyses
To further explore the results above, supplemental analyses were conducted.
These analyses worked to answer additional questions that stemmed off the original
hypotheses and research questions, such as the role of different dimensions of perspective
taking on team outcomes. These analyses also examined other criteria for evaluating the
effectiveness of the administered intervention. For conciseness of this write-up, results of
these analyses can be found in Appendices Q-T.
Discussion
The benefits of teams may be best realized if team members are able to effectively
interact both interpersonally and during key tasks such as decision making. Previous
research suggests potential benefits of perspective taking in facilitating team member
interactions. For instance, perspective taking has shown to help teams effectively manage
conflicts (Sessa, 1996) and improve information exchange (Galinsky et al., 2014). While
initial evidence for the benefits of perspective taking in teams exists, it remains limited.
Further, existing research tends to focus on perspective taking as a trait or cognitive
ability individuals have rather than how the execution of perspective taking behaviors
during team events shapes interpersonal relationships and performance. Thus, in the
current research perspective taking is positioned as expression of behaviors. Further, the
current research proposed that while some individuals may be more inclined to execute
such behaviors, they can also be trained.
In this discussion, results are first summarized to clearly outline support and lack
of support for the stated hypotheses and research questions. Then, I engage in a deeper
discussion of the findings of this research including the role of perspective taking on
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interpersonal relationships and performance, drivers of perspective taking, and time
considerations. Strengths, limitations, and future directions are also considered.
Summarized Results
Hypothesis I predicted individuals higher on trait empathy and self-monitoring
would exhibit more positive and less negative perspective taking behaviors. This
hypothesis was partially supported as self-monitoring, but not empathy, was related to
positive perspective taking. Neither trait was predictive of an individual’s engagement in
negative perspective taking.
Hypothesis II predicted that individuals who exhibited more positive and less
negative perspective taking behaviors would be rated more positively by teammates on
their interpersonal relationships. Rather, positive perspective taking had a negative
relationship with interpersonal closeness while negative perspective taking had no
relationship. Thus, this hypothesis was not supported.
Hypothesis III predicted teams who exhibited more positive and less negative
perspective taking behaviors during decision making tasks would have better team
performance. Rather, positive perspective taking had a negative relationship with
performance while negative perspective taking had no relationship. Thus, this hypothesis
was not supported.
Hypothesis IV predicted that individuals who received a perspective taking
intervention would exhibit more positive and less negative perspective taking behaviors
compared to individuals who did not receive a perspective taking intervention. Further, it
was expected that improved behavior after the intervention would be greater for those
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lower on relevant individual differences (i.e., empathy, self-monitoring). Results failed to
support the effectiveness of the intervention.
Research Question I examined how perspective taking evolved over the course of
a team task. For example, does perspective taking early on in a team task promote
perspective taking throughout the rest of the task? Results suggested that perspective
taking was generally stable across the course of a task with expression of perspective
taking differing in the moment based on crew, crew member, and event.
Research Question II asked how perspective taking impacts interpersonal
relationships over the course of the team lifecycle? For example, does perspective taking
during lifecycle stages differentially impact team member relationships? Results suggest
no significant relationship between positive perspective taking and interpersonal
relationships over time, but that the relationship between negative perspective taking and
interpersonal closeness changed over time such that negative perspective taking appeared
to be less detrimental early on in a team’s lifecycle but more harmful as time went on.
Lastly, Research Question III asked whether improvement after the perspective
taking intervention would have lasting effects, or if individuals would revert to their
natural tendencies. Results did not support the effectiveness of the intervention in
changing behaviors, and so this research question was unanswered.
Perspective Taking for Interpersonal Relationships
The current research sought to examine the extent to which there are benefits of
perspective taking for interpersonal relationships in teams. If established, such benefits
could then possibly be facilitated by team training and intervention efforts and
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perspective taking could be used as a universal tool in helping team members build and
maintain positive interpersonal relationships.
Hypothesis II
The current research hypothesized that individuals who exhibited more positive
perspective taking behaviors (and less negative perspective taking behaviors) during team
activities would be rated more positively by teammates on their interpersonal
relationships (Hypothesis II). Hypothesis II was not supported. Instead, results suggested
that positive perspective taking was negatively related to interpersonal closeness while
negative perspective taking was unrelated.
One possible explanation for this unexpected relationship is the way the
relationships were tested. Crew members had established relationships prior to each
activity. An hour-long activity may not have been sufficient interaction time to
substantially change these views. Thus, perhaps the interpretation of this result is not that
more positive perspective taking behaviors had a negative relationship with interpersonal
closeness but rather that those who sensed they had lower levels of relationship closeness
were more likely to engage in positive perspective taking to improve their relationships.
Alternatively, perhaps the relationship between perspective taking and relationships is
more complicated and contingent on other factors such as how exactly perspective taking
is expressed (e.g., dimension) or during which type of event (e.g., task vs relational).
Supplemental Analyses for Hypothesis II
Additional analyses were conducted to further understand the unexpected
relationship between perspective taking and interpersonal relationship closeness
(Appendix R).
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Dimensions of Perspective Taking. First, it was examined whether this
relationship changed based on the dimension of perspective taking expressed. Results
suggested that positive validating identity had a positive relationship with interpersonal
closeness while positive affective tone had a negative relationship, and other dimensions
had no significant relationship. For negative perspective taking, creating space showed a
positive relationship with interpersonal closeness while global confirmation had a
negative relationship and other dimensions had no significant relationship.
Validating Identity. Validating identity is defined by verbal or nonverbal
behaviors that help others feel understood, validated, valued, and accepted as a person
(Koenig Kellas et al., 2017). Interestingly, this dimension was less commonly expressed
compared to other dimensions (Table 5). Thus, the finding that positive validating
identity had a positive relationship with interpersonal closeness may suggest that even
infrequent positive attributions and expressions of value towards another person can be
beneficial towards relationships. This is aligned with findings from the growing line of
work on the benefits of inclusiveness that suggests when team member uniqueness is
both acknowledged and appreciated, team members will feel fully included which can
ultimately benefit outcomes such as creativity (Leroy et al., 2022).
Affective Tone. Alternatively, greater expression of positive affective tone (i.e.,
behaviors showing positive affect and respect of others, communicating care, showing
kindness, using humor) were detrimental to interpersonal relationships. This finding may
follow the notion presented above that suggests the relationship between perspective
taking and relational outcomes may work in the opposite direction such that those who
sense they have poor relationships choose to engage in perspective taking, specifically
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positive affective tone, to build those relationships. Conversely, perhaps behaviors
exhibiting positive affective tone were not received positively by others because of the
emotional state of others in the team. Research on affective tone and emotion variation in
work teams suggests that while sometimes beneficial, heterogeneity in affective tone
among group members may also be problematic (George & King, 2007). When there is
discrepancy in tone among team members such as when one group member expresses
positive tone while another is in a negative mood state, the positive affective tone may
not be well received and actually begin to distance team members in that instance.
Furthermore, it is possible that this relationship is situationally dependent. Affective tone
was more commonly expressed during relational events compared to task events (Table
5). Perhaps affective tone during relational events was seen as more appropriate but such
expressions during task events was seen as off-topic and ultimately resulted in frustration
rather than positive affect, thus harming interpersonal relationships.
Creating Space. More negative instances of creating space related to better
ratings on interpersonal relationships was opposite of what was expected. Creating space
is described as providing room for others to communicate and demonstrating a
willingness to listen and seek out others’ perspectives, with example negative behaviors
including interrupting or talking over another person, monopolizing the conversation, and
dismissing others’ contributions (Koenig Kellas et al., 2017). This unexpected
relationship may be explained in part by the demands of the decision-making task and
team norms around interruptions. During the coding process, creating space was mostly
identified in terms of interruptions when another person was sharing, especially during
the decision-making task. Results presented in Table 5 show that negative instances of
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creating space were recorded nearly twice as often during task events than relational
events. Thus, perhaps the nature of this event where crews only had a short period of time
to discuss information and arrive at a decision meant that interruptions, despite their
rudeness, tended to keep the conversation moving forward and were thus not detrimental
to relationships
Global Confirmation. Global confirmation is described as confirming and
positively responding to the perspective and experiences of others (Koenig Kellas et al.,
2017). Thus, it follows expectation that negative behaviors of this dimension (e.g.,
disconfirming tone of voice; telling another they are wrong, or their perspective is not
valid) would be harmful to interpersonal relationships.
Event Type. Supplemental analyses further explored Hypothesis II by
investigating whether perspective taking had different results depending on the event
(i.e., task vs relational) during which it was expressed. Results showed no significant
relationships between perspective taking and interpersonal relationships across different
event types. While statistical results indicated no significant interactions when examining
effects of perspective taking during task versus relational events, descriptive figures of
this interaction suggested that positive perspective taking had similar effects regardless of
event type while negative perspective taking appeared to have differential effects during
task and relational events. Specifically, as negative perspective taking during relational
events increased, ratings of interpersonal closeness decreased (Appendix R). Perhaps
negative perspective taking during task events was attributed to the pressures of the task
and thus not detrimental to relationships, while negative perspective taking during
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instances where individuals are sharing personal information is felt as a personal attack
and signals a lack of care towards the individual themselves.
Together, these results suggest the relationship between perspective taking and
interpersonal relationships is complex. When aggregated across dimensions, it appears
that positive perspective taking behaviors are detrimental to interpersonal relationships.
However, examining this relationship by dimensions suggests that it may depend on
specifically which type of behavior is being enacted. Such relationships may further
depend on the situational context during which perspective taking is expressed.
Research Question II
In addition to hypothesizing about the overall relationship between perspective
taking and interpersonal relationships, this research posed a research question about this
relationship across the team lifecycle (Research Question II). Specifically, I wondered
whether perspective taking during different lifecycle stages differentially impacts team
member relationships. Results suggested the relationship between negative perspective
taking and interpersonal closeness differed over time. Specifically, at the first data
collection point (MD -4), negative perspective taking appeared positively related to
interpersonal relationships but over time this trend flipped such that near the end of
mission negative perspective taking was negatively related to interpersonal relationships.
One explanation for this may be that near the beginning of the mission, negative
perspective taking behaviors were not perceived as mal-intentioned. Perhaps during these
early ‘forming’ stages when team members are getting acquainted, testing interactions,
and gaining information on others (Tuckman & Jensen, 1977) negative perspective taking
behaviors are forgiven and seen as stemming from uncertainty and not-yet-established
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norms. However, as teams move to later phases of their lifecycle where norms and
relationships are established, negative perspective taking may be perceived with more
mal intent. Alternatively, it is possible that similar to how minor conflicts can build over
time into more intense conflicts (Marcinkowski et al., 2021), negative perspective taking
behaviors can build and create tension in relationships. Expressions of negative
perspective taking may be able to be ignored at first, but when continued over time they
may build frustration in others.
Perspective Taking for Performance
In addition to adding to the evidence for perspective taking benefitting
interpersonal relationships, this research sought to further establish the relationship
between perspective taking and team performance.
Hypothesis III
The current research hypothesized that teams who exhibit more positive and less
negative perspective taking behaviors during decision making tasks would see better
team performance (Hypothesis III). The data did not support this hypothesis and instead
suggested that positive perspective taking had a significant negative relationship with
performance while negative perspective taking did not have a significant relationship. To
further investigate this relationship, perspective taking dimensions were assessed
(Appendix S). These results show that positive global confirmation had a negative
relationship with team performance, while no other positive nor negative perspective
taking dimensions had a significant relationship with performance. Thus, it appears that
the relationship between perspective taking and performance is negligible, except for in
regard to global confirmation.
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Global confirmation is described as confirming and positively responding to the
perspective and experiences of others (Koenig Kellas et al., 2017). While respecting and
affirming others’ views was expected to be positively related to team performance by
helping create an environment in which individuals feel safe sharing their opinions or
dissenting views (Parker et al., 2008), results from the current research suggest that too
much confirmation of perspectives is detrimental to performance. Perhaps efforts to
consider and validate perspectives of others during the hidden profile task instead led to
confirmation of erroneous information or even an environment where group-centrism
(Kruglanski et al., 2006) or groupthink (Janis, 1991) was prevalent and sharing dissenting
views seemingly unacceptable. Prior research suggests that disagreements or mild
conflicts are actually helpful in decision making situations as they help draw out and
encourage discussion of new information (O’Neill et al., 2017). Thus, perhaps
confirmation of perspectives was counter to this ‘good’ conflict.
Drivers of Perspective Taking
Researchers and practitioners alike have long searched for ways to improve the
effectiveness of teams. While the results discussed above show the relationship between
perspective taking and team outcomes is complex, it remains posed as a useful tool. Thus,
to understand how perspective taking can best be leveraged in teams, drivers of
perspective taking must also be understood. Specifically, the current research investigated
which key individual differences drive perspective taking, while also examining the role
of a perspective taking intervention for encouraging key behaviors regardless of
individual differences.
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Individual Differences, Hypothesis I
The current research tested the roles of self-monitoring and empathy on
expression of perspective taking behaviors (Hypothesis I) and found self-monitoring to
be a significant driver of positive perspective taking, but not empathy. Neither individual
difference was predictive of negative perspective taking behaviors.
Considering how empathy and perspective taking have historically been used
interchangeably (Galinsky et al., 2008; Longmire & Harrison, 2018), it is surprising that
empathy did not show as a significant driver of perspective taking in the current research.
However, the significant relationship between self-monitoring and perspective taking was
revealing and perhaps supports latest definitions of perspective taking, such as ‘active’
perspective taking. Active perspective taking is understood as an intentional (rather than
automatic or subconscious), goal-directed activity to understand the thoughts, motives,
and/or feelings of others (Parker et al., 2008). Self-monitoring describes the ability and
motivation of an individual to regulate their behaviors based on situational cues to be
perceived as more favorable (Snyder, 1974). Thus, perhaps individuals high on selfmonitoring can more effectively execute active perspective taking as they are able to
understand situations and adapt accordingly to strategically executive perspective taking.
In other words, perhaps perspective taking can be leveraged strategically, even without an
empathetic component, to gather information and gain trust from others.
Take for instance a situation where an individual is tasked with facilitating
discussion between several others with differing views to guide them towards agreement
on a topic or decision. The mediator may not necessarily empathize with the opinions of
others but must nonetheless work to understand each person’s key wants and needs and
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behave in a way that helps the others in the room move towards rather than away from
each other on the decision at hand. Being high on self-monitoring would help this
mediator to adapt their behavior according to the conversation, and then strategically
work to understand others’ perspectives as a way to help others shift their perspectives.
Perspective Taking Intervention, Hypothesis IV
While engaging in perspective taking may come naturally to some, others may be
less inclined. Thus, the current research acknowledges the role of individual differences
in driving behavior, but also tested the effectiveness of a perspective taking intervention
on increasing positive and decreasing negative perspective taking behaviors (Hypothesis
IV). Results of the statistical analyses suggested that those who received the intervention
did not exhibit increased positive perspective taking behaviors but did exhibit fewer
negative behaviors.
Further analyses examined crews at the baseline (i.e., before the intervention)
compared to after, and show that crews had similar baseline positive perspective taking
but that crews who received the intervention remained more stable on positive
perspective taking across time while those crews who did not receive the intervention
appeared to increase their positive perspective taking behaviors over time. For negative
perspective taking behaviors, crews who received the intervention exhibited fewer
negative behaviors both at the baseline and throughout the mission compared to those
who did not receive the intervention.
Lastly, it was examined whether the intervention acted differently depending on
levels of individual differences. Here, while no results are statistically significant, the
graphed interactions suggest that the intervention may have been slightly more impactful
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on individuals high on self-monitoring compared to those low on self-monitoring, with
no difference on individuals with differing levels of empathy. Perhaps when prompted to
consider perspective taking and how it may be beneficial, high self-monitors were more
likely to internalize and leverage such behaviors while low self-monitors needed more
training to be able to execute such behaviors.
Research Question III
Research Question III asked whether the perspective taking intervention has
lasting effects or individuals tend to revert to their natural tendencies. While initial results
fail to support the intervention, this question was still investigated descriptively to better
understand the effects of the intervention. Descriptive results did not support an effect of
the intervention on positive nor negative perspective taking. Rather, it appears that crews
had unique patterns of positive and negative perspective taking. Further, there appeared
to be an influence of both individual differences and crew on perspective taking as seen
by the fact that for some crews, perspective taking appeared to fluctuate such that all
crew members increased/decreased perspective taking together (i.e., all crew members
increased perspective taking, and then subsequently decreased perspective taking), yet,
there remained stability in the rank-order of perspective taking by crew members (i.e.,
while all crew members increased perspective taking, one crew member remained
highest/lowest in the rank-order).
Even looking across task versus relational events, there was not a consistent trend
in how those crews who received the intervention (versus those who did not) engaged in
perspective taking during different events. However, expression of perspective taking
graphed across activities showed interesting trends in how some crews and crew
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members appeared to have similar perspective taking during task and relational events
while others had unique expressions of perspective taking during different events, even at
the same time point. Some individuals seem to change their perspective taking depending
on the activity in question while others are more stable in their behavior.
Ultimately, statistical and descriptive analyses do not appear to support the effect
of an intervention. However, intervention effectiveness was also examined using
Kirkpatrick’s typology (1998). After the pre-mission training, 100% of respondents
answered the learning question correctly. Reactions post-training were positive and
supported the training. Reaction questions administered post-mission also received
positive results with all crew members agreeing that they used the perspective taking
strategies discussed pre-mission. Further, 94% of crew members agreed that future crews
should be given the pre-mission relationship training, and 100% agreed future crews
should be given the mid-mission enrichment opportunities. Responses to other questions
administered also supported positive reactions to the intervention.
Despite no relationship between the intervention and behaviors, it appears that
participants reacted favorably to the intervention and that it was viewed as helpful by the
crew members who received it. Thus, it may be prudent to conduct additional research to
examine the benefits of a structured perspective taking intervention on increasing positive
and decreasing negative perspective taking behaviors, and ultimately improving team
outcomes.
Perspective Taking Across a Team Task, Research Question I
A common limitation in the teams literature is the reliance on cross-sectional
research. Thus, a primary contribution of the current research was the consideration of
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the longitudinal context of teams, investigating the role that exhibiting perspective taking
behaviors can have on key team performance and relational outcomes over time. This
was investigated in Research Questions II and III discussed earlier in this section, and
was further examined in Research Question I where I asked, how does perspective taking
evolve over the course of a team task? For example, does perspective taking early on in a
team task promote perspective taking throughout the rest of the task?
Results suggested that perspective taking was generally stable across the course of
an event. However, this research question was also examined descriptively considering
the amount of rich coded data collected for this research. A minute-by-minute view of
perspective taking expression during different events showed no major trends in
perspective taking, but rather that such expressions and interactions look different for
each crew, crew member, and occasion.
Despite the inability to see major trends in perspective taking across the course of
a task, results provide insight as they suggest that perspective taking was impacted by a
variety of factors. The influence of individual differences for instance was discussed
above, but situational cues are also likely to influence such behaviors. Furthermore, it is
likely that individuals respond to others and their perspective taking. For instance, there
appeared to be some cyclical nature of positive perspective taking expression showing
not only the turn-taking during conversations but additionally how others responded to
perspective taking from others. It seemed that sometimes when one crew member
expressed positive perspective taking, the others took a similar approach to the
conversation and reciprocated positive perspective taking. However there were instances
where an individual expressed less positive perspective taking compared to the rest of the
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crew members. This could be driven by individual differences, perceived conflicts, or any
number of other influences.
The low frequency of negative perspective taking behaviors may suggest that
reciprocity of negative perspective taking is less common. Rather, it seemed that there
were random moments of negative perspective taking throughout an interaction. Often,
these peaks of negative perspective taking were exhibited by the same crew member,
possibly indicating personality differences where this crew member was more inclined to
react in such a way. Alternatively, there are some cases where it seemed small levels of
negative behaviors built towards a peak where several individuals then expressed
negative perspective taking around the same time. This pattern may indicate instances of
conflict during the interaction. Interestingly, these trends were more common during task
activities while negative perspective taking during relational activities appeared milder
and more likely to be expressed by a single individual, perhaps indicating their lack of
comfort during such interactions.
Strengths, Limitations, & Future Research
Strengths
Strengths of the current research included the level of detail coded, the
longitudinal nature of the data, and the examination of perspective taking during different
types of activities.
Detailed Coding. Perspective taking in this research was operationalized as
coding crew member behaviors on seven dimensions of perspective taking during each
minute of interactions, across several activities through the team’s lifecycle. This resulted
in over 6,400 total data points, with just under 6,000 used when removing the outlier
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crew. By coding at such a micro-level instead of giving general ratings at the end of each
activity, this research was able to acknowledge and account for how perspective taking
behaviors vary and build throughout an interaction. Furthermore, by coding seven
dimensions of perspective taking, this research was able to account for several different
perspective taking behaviors.
Longitudinal Data. This research also examined perspective taking at several
points in time throughout a team’s lifecycle thus answering the call to move beyond
cross-sectional research and consider the role of time when examining teams (Kozlowski
& Bell, 2003). A longitudinal examination proved fruitful in this research by revealing,
for instance, the evolving relationship between negative perspective taking and
interpersonal relationships over time.
Events. Furthermore, by examining perspective taking during both task and
relational focused activities, this research acknowledged the role of situational cues on
influencing behaviors as well as how the same behaviors may have differing effects
depending on the appropriateness of the situation.
Limitations
While this research had several strengths, there are also limitations which may
inform future research.
Sample and Research Design. One limitation is the sample used for this
research. Not only was sample size limited, but participants in this research had higher
than normal education levels and military engagement. The sample also consisted of
mostly males. While I have no clear hypothesis on how these characteristics could
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influence this research, comparing this work with similar research that uses a more
generalizable population may reveal insights.
Another limitation is the research design. The current research only examined
eight teams, thirty-two team members. Given the limited sample size, additional research
is needed to validate the results of this work. Further, team members were not randomly
assigned to teams, nor were teams randomly assigned to intervention conditions. While
internal referencing was conducted and provided evidence that groups were comparable,
future research would benefit from a larger sample size and experimental research design
to minimize threats to internal validity.
Coding. How perspective taking was coded is another limitation to the current
research. In this investigation, coders rated crew member perspective taking on a 1-5
scale representing expression of negative perspective taking behaviors (1), neutral or
baseline perspective taking (3), and expression of positive perspective taking behaviors
(5). While behavior expression itself is an important aspect of perspective taking, it fails
to account for the accuracy of those behaviors. Future research might look at different
operationalizations of perspective taking. Comparing behavioral ratings to self-reported
or other-reported perspective taking could also provide insight to both our understanding
of perspective taking, and the role it plays in team dynamics.
Aggregating Data. An additional limitation is that the current research had to
aggregate one of the outcomes that was collected as dyadic data rather than analyzing it
at the dyadic level. Interpersonal closeness scores were measured using a round-robin
design, however, methods of analyzing multilevel, longitudinal round-robin data are
complex and require significant computing power (Knight & Humphrey, 2019; Mestler et
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al., 2017; Snijders & Kenny, 1999) that unavailable for the current investigation.
Additionally, perspective taking was not measured dyadically. Future research might find
value in taking a dyadic approach to understanding both perspective taking and outcomes
to further uncover how relational dynamics unfold.
Further, when examining the relationship between perspective taking and team
performance, team performance was measured at the team-level and thus perspective
taking had to be aggregated to this level as well. Performance is driven by a variety of
factors other than perspective taking. Thus, it is possible that this relationship was not
effectively assessed given the number of possible confounding variables. Future research
may benefit from examining an outcome measure more directly related to perspective
taking such as information sharing as a proxy for performance.
Directionality. The directionality of the relationship between perspective taking
and interpersonal closeness was not appropriately accounted for in current research. It
could be that perspective taking not only impacts interpersonal relationships but that the
opposite is also true – interpersonal relationships likely impact expression of perspective
taking behaviors. Future research should investigate the directionality and even cyclical
nature of such relationships across a team’s lifecycle.
Perspective Taking Intervention. Another limitation in this research was the
testing of the perspective taking intervention. The perspective taking intervention was
nested in a larger interpersonal relationship training. Thus, it will be crucial to examine a
perspective taking intervention that is not part of a larger interpersonal relationship
training to understand the trainability of perspective taking behaviors more clearly.
Implications

99
Despite its limitations, this research has several theoretical and practical
implications. Most notable theoretical implications are around defining perspective taking
and understanding individual difference drivers of perspective taking behaviors. Contrary
to expectations, the results of this research show that empathy is not a driver of
perspective taking but rather self-monitoring is related to these behaviors. This has
consequences for how we conceptualize and understand perspective taking and sheds
light on the distinction between the context in which perspective taking was initially
theorized versus perspective taking in a team context. For instance, several meta-analytic
reviews suggest that perspective taking, understood as highly related to empathic
accuracy and the ability to accurately perceive the thoughts and feelings of others, is
related to relationship satisfaction for romantic couples (Cahill et al., 2020; Sened et al.,
2017). When such findings have successfully been translated to a work context, they take
a different approach to understanding perspective taking as an intentional, goal-directed
process of recognizing the thoughts, motives, or feelings of a target (Parker et al., 2008).
Further, Longmire and Harrison (2018) found perspective taking and empathic concern to
operate differently in a work setting such that empathic concern had stronger effects
when looking at more interpersonal outcomes such as supporting others, but perspective
taking was most beneficial when considering strategic interactions such as negotiations.
Findings from the current work appear to support the notion that perspective
taking does has a trait component to it, but rather than empathy it is driven by selfmonitoring, or an individual’s ability to effectively read and adapt behaviors to situations.
In other words, individuals must not only be motivated to understand the perspectives of
others, but they must also have the capabilities to do so. However, it seems that this only
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gets at a part of the perspective taking process. In alignment with prior research, the
current research also suggests that context and situational cues are incredibly important to
perspective taking success. Thus, perhaps effective perspective taking is best understood
as a series of skills and behaviors – first, reading a situation and context to understand
when perspective taking is necessary or might be beneficial; second, establishing a
strategy for how to elicit the viewpoints of others most effectively; and third, following
up on the information sought in a way that yields positive outcomes. Investigating
perspective taking in this way may be a fruitful avenue for future study.
Relatedly, this research unfortunately leaves the question of the trainability of
perspective taking unanswered. In examining the effectiveness of the perspective taking
intervention, results are mixed. Statistical examination of behaviorally coded perspective
taking do not support the effectiveness of the intervention. However, reactions from
individuals who received the intervention were positive and such crew members
suggested the intervention was indeed helpful. Thus, while it is possible that such
behaviors are unable to effectively be trained, it is more likely that the coding and
analysis of behaviors failed to exhibit the impact of the intervention or that the specific
intervention implemented for this research was ineffective but other approaches may
yield success. Future research should further test the effectiveness of a perspective taking
intervention, being thoughtful and customized with how behaviors are presented and
practiced during training as well as measured during evaluation.
Regarding practical implications, this research provides insight to team
composition. This research recommends composing teams with high self-monitors as
such individuals are more likely to effectively engage in perspective taking behaviors.
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While the benefits of perspective taking on interpersonal relationships and decisionmaking performance were not clearly supported, this research shows how the influence of
perspective taking on such outcomes is complicated and that certain dimensions or
specific behaviors of perspective taking may have different impacts given the situational
and relational context. For example, expressing positive affective tone may not be
positively received if others in the group are in negative moods, or if the situation calls
for heightened focus. Thus, self-monitors may be more adept to acknowledge and adapt
their behaviors accordingly. Further, this provides insight to team training and
intervention efforts and suggests that when training team members, perspective taking
needs to be examined using a more contextual approach where different behaviors and
their appropriateness in various scenarios needs are discussed.
Additionally, this research brings to question the generalizability of perspective
taking across situations and relationships. The complex findings unveiled in this research
regarding perspective taking and its dimensions during different situations and with
different outcomes suggests perspective taking needs to be adapted according to the
situation and relationship in question. For example, the current research uncovers lessconvincing results about the benefits of perspective taking for interpersonal relationships
compared to the marriage literature (Cahill et al., 2020; Koenig Kellas et al., 2017). This
may suggest perspective taking is perceived differently depending on the type of
relationship in question. Perhaps closer, romantic relationships require a high degree of
positive perspective taking for relational satisfaction while work relationships or
friendships can sustain without. Further, dimensions of perspective taking like affective
tone or validating identity that are more emotional in nature may be less well-received
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during a task activity when time is limited, and the focus is on the task over relationship
building. Additional research could inform cues, contingencies, and boundary conditions
of perspective taking and inform more effective training and intervention.
Conclusion
Ultimately, results of this research show that the relationships between
perspective taking, and interpersonal relationships and performance are complex. Despite
initial results indicating perspective taking may be detrimental to relationships and
performance, further investigation suggests the benefits of perspective taking are
contingent on factors such as situational context or dimension of perspective taking.
Further, self-monitoring but not empathy was found related to individuals’ propensity to
engage in perspective taking. Thus, it appears that perspective taking in the team context
may be less focused on empathic abilities and more so on the ability and efforts to
strategically act and elicit the perspectives of others. Lastly, statistical analyses on
behavioral data do not provide support for the effectiveness of the perspective taking
intervention, but reaction data do support the intervention.
In sum, this dissertation is unable to provide a clear understanding of the role of
perspective taking on interpersonal relationships and team performance. It does however
provide insight to the complexity of such relationships and also proposes several possible
avenues for future research that may help unravel the intricacies of perspective taking in
teams.
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Appendix A
Empathy Scale
Measure of empathy adapted from Questionnaire of Cognitive and Affective Empathy
(QCAE; Reniers et al., 2011). Response options: (1) Strongly Disagree, (2) Slightly
Disagree, (3) Slightly Agree, (4) Strongly Agree
1. I can easily tell if someone else wants to enter a conversation.
2. Other people tell me I am good at understanding how they are feeling and what they are
thinking.
3. I am happy when I am with a cheerful group and sad when the others are glum.
4. It worries me when others are worrying and panicky.
5. People I am with have a strong influence on my mood.
6. I am inclined to get nervous when others around me seem to be nervous.
7. I try to look at everybody's side of a disagreement before I make a decision.
8. Before criticizing somebody, I try to imagine how I would feel if I was in their place.
9. When I am upset at someone, I usually try to "put myself in his or her shoes" for a while.
10. I always try to consider the other person's feelings before I do something.
11. I sometimes try to understand my friends better by imagining how things look from their
perspective.
12. I can usually appreciate the other person's viewpoint, even if I do not agree with it.
13. I sometimes find it difficult to see things from the "other guy's" point of view. (R)
14. Before I do something I try to consider how my friends will react to it.
15. I find it easy to put myself in somebody else's shoes.
16. I usually stay emotionally detached when watching a film. (R)
17. I am usually objective when I watch a film or play, and I don't often get completely caught
up in it. (R)
18. I often get deeply involved with the feelings of a character in a film, play, or novel.
19. It is hard for me to see why some things upset people so much. (R)
20. I often get emotionally involved with my friends' problems.
21. Friends talk to me about their problems as they say that I am very understanding.
22. It affects me very much when one of my friends seems upset.
23. I get very upset when I see someone cry.

Cognitive Empathy: 1, 2, 7, 8, 9, 10, 11, 12, 13(R), 14, 15
Affective Empathy: 3, 4, 5, 6, 16(R), 17(R), 18, 19(R), 20, 21, 22, 23
Items not used as part of
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Appendix B
Self-Monitoring Scale
Measure of self-monitoring adapted from Warech and colleagues (1998). Response
options: (1) Strongly Disagree, (2) Disagree, (3) Somewhat Disagree, (4) Neither Agree
nor Disagree, (5) Somewhat Agree , (6) Agree, (7) Strongly Agree.
1.
2.
3.
4.

I am highly motivated to control how others see me.
I feel there are many good reasons to control how others see me.
Controlling others' impressions of me is not important to me. (R)
In social situations, one of my goals is to get others to form a certain kind of impression of
me.
5. I never try to lead others to form particular impressions of me. (R)
6. I don't try to control the impression others form of me when I first meet them. (R)
7. I try to affect others' impressions of me most of the time.
8. At parties and social gatherings, I do not attempt to say or do things that others will like.
(R)
9. When I feel that the image I am portraying isn't working, I can readily change it to
something that does.
10. Even when it might be to my advantage, I have difficulty putting up a good front. (R)
11. I am not particularly good at making other people like me. (R)
12. In social situations, I have the ability to alter my behavior if I feel that something else is
called for.
13. I feel a bit awkward in company and do not show up quite so well as I should. (R)
14. I have trouble changing my behavior to suit different people and different situations. (R)
15. Once I know what the situation calls for, it's easy for me to regulate my actions
accordingly.
16. I have found that I can adjust my behavior to meet the requirements of any situation I find
myself in.
17. I am capable of adequately regulating my behavior to accommodate social situations.
18. In social situations, it's easy for me to fit in.

Self-Monitoring Motivation: 1, 2, 3(R), 4, 5(R), 6(R), 7, 8(R)
Self-Monitoring Ability: 9, 10(R), 11(R), 12, 13(R), 14(R), 15, 16, 17, 18
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Appendix C
Perspective Taking Intervention: Pre-Mission Training
The three slides below were extracted from the larger pre-mission training to represent
content that focused directly on perspective taking. Slides 1 and 2 are examples of those
that directly focused on perspective taking. Perspective taking was also referenced in
other areas of the larger training, Slide 3 as an example.

1

2
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Appendix D
Perspective Taking Intervention: Pre-Mission Perspective Taking Activity
This activity was administered after slide 3 (Appendix C). Crew members were broken
into pairs and each person received one of the scenarios. They were given about fiveminutes to complete the activity. Then, debrief was conducted as a group using slide 4
(Appendix C).
---------------------------------------------------------------------------------------------------------Activity 1
Directions: Read the scenario to yourself. When both you and your partner are ready,
you can confront your crewmate about waking you up.
“I can’t believe it!” you say to yourself as you wake up. This is the fourth morning that
your crew member has woken you up early. This time, it’s an entire hour before the wake
up song! You haven’t been sleeping very well, and this is the icing on the cake. Maybe
this is just what it is like living in an isolated and confined environment. It wouldn’t be so
bad to be woken up, but you have had a difficult time falling asleep at night. You’re used
to eating a lot more than you are being given in HERA. In fact, you usually have a nice
bedtime snack so you can go to sleep on a full stomach. Now you just lay there with your
stomach rumbling. You suppose it will just be something to get used to, and hope you get
used to it soon. Yesterday you were so tired, you did poorly on the Robot task, and
missed two of the activities on your playbook because you could hardly keep your eyes
open. It’s not like you. You are pretty conscientious normally, but you were that tired.
Now, it looks like you are going to be tired yet again today. You are
through with your crewmember waking you up, and decide you will speak with them as
soon as you put on your equipment. “At least I can put on my equipment correctly when I
am tired” you think to yourself.
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Activity 1
Directions: Read the scenario to yourself. When both you and your partner are ready,
you can greet your crewmate and determine if they would like help with their equipment.
Being in isolation is great! It’s rather peaceful to go to bed at night without the worry
about your regular job. You’ve been dieting at home, so not worrying about your calorie
intake and still having a full belly is relaxing. So far, being in isolation feels a little like
vacation. If there is one thing you learned from your parents, it’s that early to bed, early
to rise, keeps a person healthy, wealthy and wise. That was the mantra of your family. In
fact, even on your family vacation you would get up early and get a few things done
before you enjoyed the rest of the day. Your mom taught you that getting a jump on
things would always lead to a great day, and it’s something you have lived by ever since.
In HERA, you’ve woken up every morning before the wake up song, and have been able
to check a few things off your playbook before the others wake up. One of the things on
your list is cleaning the bathroom module. The hygiene module is a little separated, so it
is a good thing to work on while your crewmates are sleeping. Plus, you can’t clean it
once everyone is awake and having their personal hygiene time. You like your
crewmates, and you are glad they will start their day with a clean hygiene module. One of
your crewmembers told you yesterday how much he appreciated it. Today you wake up
early once again and clean the hygiene module. Check that off the list--next on the list--a
few surveys. You notice that later you are paired with the same crewmate as last time on
the Robot task. Ugh--yesterday they really screwed it up and now you have to work with
them again. Oh well, at least you like them. They seem to be nice--just not very detail
oriented. Your crewmates have just woken up and are ready to start their day. Maybe you
can help some of them put on their equipment, you think, and approach
your crewmate to offer some help.
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Appendix E
Perspective Taking Intervention: Mid-Mission Training
The mid-mission training was a group-led training that lasted approximately 60-minutes
total and started with a review of the pre-mission training before focusing primarily on
relationship repair. The training included several team reflection and discussion activities,
and tools for relationship repair.
This table represents one of the relationship repair tools teams were trained on, with the
last box in particular focusing on the benefits of perspective taking.

Below summarizes an additional tool that focuses on perspective taking for relationship
repair.
TOOL: If the conflict should be addressed, remember: use a soft start-up that
expresses own thoughts and feelings, take responsibility for part of the conflict,
and listen to others to understand their perspective.
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Appendix F
Perspective Taking Intervention: Mid-Mission Daily Activities
For five days after the mid-mission training, crews completed daily activities. These
activities took about 10-minutes a day, but included activities for them to do outside of
the designed activity time. During the first day, crew members were asked if any of the
relationships needs repair, or if they only need maintenance/ enhancement. Based on their
response to this question, crew members were asked to dig into the conflict or tension
that is causing the need for repair. The next three days were focused on ‘relationship
planning’ where crew members were given time to dig into their relationships with each
of their other crew members. Each day they chose a relationship and then were given
reflection and planning activities accordingly. One of these activities was focused on
perspective taking, and is described below.
-----------------------------------------------------------------------------------Perspective taking is important for many reasons. It can help a team to better capitalize
on diverse perspectives and ideas. Teams often don’t capitalize on diverse perspectives.
For example, team members tend to discuss what they have in common rather than
tapping into the unique information that each team member may hold. While it’s
important for team members to understand what they have in common, the true value of a
team often lies in the breadth of team member’s experiences, backgrounds, and
perspectives.
Your second activity is to find 3 things on which you and the crewmember you chose for
today differ. Specifically, what experiences, background, and perspectives does your
team member have that are different from you? If you already know three things,
challenge yourself to think about how they may shape your teamwork and interaction in
HERA.
You will be asked about the differences between you and your crewmate tomorrow.
-----------------------------------------------------------------------------------In an additional reflection exercise, crew members were asked about the conflicts they
were in and whether it would be best that they are addressed or not. Perspective taking is
once again recommended as a tool, as describe below.
-----------------------------------------------------------------------------------If you choose NOT to address the issue: Think about why this tension may exist. Can
you use perspective taking to understand the other person's point of view? What might
you be able to do to help dissolve some of the tension?
Use the space below to reflect, and work on your relationship plan.
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Appendix G
Perspective Taking Intervention: Pre-Mission Evaluation Questions
Crew members were administered evaluation questions after the pre-mission training.
Questions focused on perspective taking in-particular are extracted and documented
below.
Learning Questions
•

Which of the following is the goal of perspective taking?
o To find a win-win for a conflict situation
o To provide an opportunity for each team member to argue their point
o To understand a situation from an alternative point of view

Reaction Questions [measured on a 7-point Likert-type scale from Strongly Disagree to
Strongly Agree]
•

I understand the importance of positive behaviors in enhancing team relationships.

•

I have a good understanding of negative behaviors that contribute to interpersonal
tensions, and the positive behaviors that should replace them.

•

The training provided me with tools to address interpersonal tensions in HERA.

•

I have a good understanding of how my natural tendencies (e.g., personality) may
shape the way I engage in perspective taking.

•

This training was useful.
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Appendix H
Perspective Taking Intervention: End of Mission Debrief Reaction Questions
As part of the debriefing process post-mission, crew members were once again asked to
reflect on the training they received.
-----------------------------------------------------------------------------------You completed training prior to the mission focused on navigating interpersonal
relationships and addressing interpersonal tensions; for example, you learned the
importance of ensuring positive experiences and perspective taking. During the mission,
you engaged in a follow-up relationship maintenance task called the mid-mission team
enrichment opportunity, which gave you the opportunity to work on your relationships as
needed. These next questions pertain to that pre-mission training and mid-mission team
enrichment opportunity.
[Measured on a 7-point Likert-type scale from Strongly Disagree to Strongly Agree]
•
•
•
•
•
•
•
•
•
•
•
•
•

The pre-mission training provided me with tools to address interpersonal tensions in
HERA.
The pre-mission training was useful.
The pre-mission training helped me to better navigate relationships in HERA.
The pre-mission training helped our crew to identify a workable leadership structure.
[irrelevant item]
During the HERA mission, I worked to ensure I had positive experiences with others
as discussed in the training.
During the HERA mission, I tried to AVOID engaging in the negative behaviors
discussed in the training such as stonewalling and criticizing.
During the HERA mission, I used the perspective taking strategies discussed in the
pre-mission training.
The mid-mission team enrichment opportunity was useful.
The mid-mission team enrichment opportunity allowed me a chance to address
interpersonal tensions.
My relationships were strengthened because of the mid-mission team enrichment
opportunity.
The mid-mission team enrichment opportunity provided me with tools to repair my
HERA relationships.
Future HERA crews should be given the pre-mission relationship training.
Future HERA crews should be given the mid-mission team enrichment opportunity.

[Open response]
•
•

Which aspects of the pre-mission relationship training and mid-mission team
enrichment opportunity were the MOST useful to you or your team?
Which aspects of the pre-mission relationship training and mid-mission team
enrichment opportunity were the LEAST useful to you or your team?
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Appendix I
Model Results for Hypothesis I
Table I1
Results of Negative Binomial MLM Analysis of Individual Differences Predicting Positive
Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-0.81 (.06)

-14.34

.00 **

Self-Monitoring

0.14 (.04)

3.48

.00 **

Empathy

0.08 (.08)

1.00

.32

EventType_Task

-0.06 (.03)

-2.07

.04 *

Time

0.01 (.01)

1.29

.20

Campaign(V)

-0.17 (.07)

-2.36

.02 *

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -1286.7, AIC = 2591.3, BIC = 2625.2); Self-monitoring and empathy were
grand-mean centered and opportunities to perspective take offset and included in the
model; SE = Standard Error; p < .01**, p < .05*
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Figure I1
Results of Self-Monitoring on Positive Perspective Taking

Table I2
Results of Negative Binomial MLM Analysis of Individual Differences Predicting Negative
Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-4.35 (.29)

-14.90

.00 **

Self-Monitoring

0.30 (.24)

1.24

.21

Empathy

-0.73 (.47)

-1.57

.12

EventType_Task

0.80 (.18)

4.41

.00 **

Time

-0.13 (.06)

-2.12

.03 *

Campaign(V)

-1.18 (.37)

-3.20

.00 **

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -496.6, AIC = 1011.2, BIC = 1045.1); Self-monitoring and empathy were
grand-mean centered and opportunities to perspective taking offset and included in the
model; SE = Standard Error; p < .01**, p < .05*
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Figure I2
Results of Self-Monitoring on Negative Perspective Taking
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Appendix J
Assumption Diagnostics for Hypothesis II
Linearity was assessed by plotting observed and residual values (Figure J1). The
scatterplot appears to be random, suggesting this assumption was not violated.
Homogeneity of variance was assessed both graphically and conducting a Levene’s test.
The scatterplot shows what seems to be an even spread around the center line (Figure J2),
suggesting this assumption was not violated. However, the Levene’s test was significant
when considering both crew (F(7,312) = 2.85, p = .01) and crew members (F(31,288) =
3.49, p < .001) as groups, thus suggesting a violation of this assumption. The normal
distribution of residuals was examined graphically using a q-q plot (Figure J3) and
histogram of residuals (Figure J4). The q-q plot suggests there may be a few outliers, but
both figures suggest that residuals are generally normally distributed.

Figure J1
Plotted Observed and Residual Values

137
Figure J2
Graphical Results from Levene’s Test

Figure J3
Q-Q Plot
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Figure J4
Histogram of Residuals
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Appendix K
Model Results for Hypothesis II
Table K1
Results of MLM Analysis of Perspective Taking Predicting IOS Ratings
Fixed Effects

Estimate (SE)

z

p

(Intercept)

3.79 (.64)

5.93

.00 **

Positive PT Ratio

-0.70 (.33)

-2.15

.03 *

Negative PT Ratio

-0.21 (1.54)

-0.14

.89

Time

0.15 (.02)

6.46

.00 **

Event Type - Relational

0.11 (.07)

1.63

.10

Campaign(V)

0.34 (.84)

0.40

.70

Discussion Length

0.01 (.01)

1.18

.24

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -319.3, AIC = 658.6, BIC = 696.3); SE = Standard Error;
p < .01**, p < .05*
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Figure K1
Results of Positive and Negative Perspective Taking Ratios on Interpersonal Closeness
Scores
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Appendix L
Assumption Diagnostics for Hypothesis III
The scatterplot of observed and residual values suggests the linearity assumption
may be violated (Figure L1). Homogeneity of variance was assessed both graphically and
by conducting a Levene’s test with the scatterplot revealing an uneven spread around the
center line (Figure L2), suggesting violation. However, the Levene’s test was not
significant (F(7,32) = 1.44, p = .22) thus suggesting there was not a violation of this
assumption. The q-q plot (Figure L3) suggests there may be outliers, but along with the
histogram of residuals (Figure L4) it appears there was fairly normal distribution.

Figure L1
Plotted Observed and Residual Values
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Figure L2
Graphical Results from Levene’s Test

Figure L3
Q-Q Plot

143
Figure L4
Histogram of Residuals
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Appendix M
Model Results for Hypothesis III
Table M1
Results of MLM Analysis of Crew Perspective Taking Predicting Performance
Fixed Effects

Estimate (SE)

t

p

1.94 (.84)

2.31

.02 *

Crew Positive PT Ratio

-2.84 (1.30)

-2.19

.04 *

Crew Negative PT Ratio

2.61 (5.56)

0.47

.64

Time

-0.00 (.07)

-0.06

.95

Campaign(V)

-0.23 (.40)

-0.59

.57

Discussion Length

0.07 (.02)

3.08

.00 **

(Intercept)

Note. Number of obs: 40, groups: Crew, 8; Model fit (Log Likelihood = -42.4, AIC =
100.7, BIC = 114.2); SE = Standard Error; p < .01**, p < .05*
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Figure M1
Results of Positive and Negative Perspective Taking Ratios on Interpersonal Closeness
Scores
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Appendix N
Model Results for Hypothesis IV
Table N1
Results of Negative Binominal MLM Analysis of Intervention (Campaign) Predicting
Positive Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-0.84 (.06)

-13.68

.00 **

Campaign(V)

-0.10 (.08)

-1.27

.20

Event Type - Task

-0.06 (.03)

-2.09

.04 *

Time

0.01 (.01)

1.26

.21

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -1292.6, AIC = 2599.3, BIC = 2625.7); SE = Standard Error;
p < .01**, p < .05*
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Figure N1
Results of Intervention (Campaign) Predicting Positive Perspective Taking

Table N2
Results of Negative Binominal MLM Analysis of Intervention (Campaign) Predicting
Negative Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-4.34 (.30)

-14.41

.00 **

Campaign(V)

-1.18 (.37)

-3.16

.00 **

Event Type - Task

0.78 (.18)

4.32

.00 **

Time

-0.14 (.06)

-2.16

.03 *

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -498.3, AIC = 1010.6, BIC = 1037.0); SE = Standard Error;
p < .01**, p < .05*
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Figure N2
Results of Intervention (Campaign) Predicting Negative Perspective Taking

Table N3
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign) and Time Predicting Positive Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-0.88 (.06)

-13.56

.00 **

Time

0.03 (.01)

2.32

.02 *

Campaign(V)

-0.02 (.09)

-0.20

.84

Event Type - Task

-0.06 (.03)

-2.06

.04 *

Time*Campaign(V)

-0.04 (.02)

-2.04

.04 *

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -1290.6, AIC = 2597.1, BIC = 2627.3); SE = Standard Error;
p < .01**, p < .05
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Figure N3
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign) and Time Predicting Positive Perspective Taking Instances

Table N4
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign) and Time Predicting Negative Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-4.36 (.31)

-13.93

.00 **

Time

-0.13 (.08)

-1.61

.11

Campaign - 5

-1.13 (.45)

-2.50

.01 *

Event Type - Task

0.78 (.18)

4.32

.00 **

Time*Campaign(V)

-0.03 (.13)

-0.22

.83

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -498.3, AIC = 1012.5, BIC = 1042.7); SE = Standard Error;
p < .01**, p < .05
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Figure N4
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign) and Time Predicting Negative Perspective Taking Instances

Table N5
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign), Time, and Self-Monitoring Predicting Positive Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-0.83 (.06)

-13.11

.00 **

Time

0.02 (.01)

1.55

.12

Campaign(V)

-0.09 (.09)

-1.04

.30

SM

0.28 (.07)

4.03

.00 **

Event Type - Task

-0.06 (.03)

-2.09

.04 *

Time*Campaign(V)

-0.03 (.02)

-1.51

.13

Time*SM

-0.06 (.02)

-2.49

.01 **
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Campaign(V)*SM

-0.17 (.12)

-1.51

.13

Time*Campaign(V)*SM

0.06 (.04)

1.65

.10

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -1281.9, AIC = 2587.7, BIC = 2632.9); SE = Standard Error; SM = SelfMonitoring; Self-monitoring was grand-mean centered; p < .01**, p < .05

Figure N5
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign), Time, and Self-Monitoring Predicting Positive Perspective Taking Instances

Table N6
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign), Time, and Self-Monitoring Predicting Negative Perspective Taking Instances
Fixed Effects
(Intercept)

Estimate (SE)

z

p

-4.43 (.32)

-13.68

.00 **
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Time

-0.08 (.08)

-1.03

.30

Campaign(V)

-1.37 (.49)

-2.78

.01 **

SM

-0.36 (.38)

-0.96

.34

Event Type - Task

0.77 (.18)

4.27

.00 **

Time*Campaign(V)

0.01 (.15)

0.04

.97

Time*SM

0.17 (.13)

1.30

.19

Campaign(V)*SM

1.63 (.68)

2.40

.02 *

Time*Campaign(V)*SM

-0.43 (.25)

-1.73

.08

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -494.8, AIC = 1013.7, BIC = 1058.9); SE = Standard Error; SM = SelfMonitoring; Self-monitoring was grand-mean centered; p < .01**, p < .05

Figure N6
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign), Time, and Self-Monitoring Predicting Negative Perspective Taking Instances
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Table N7
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign), Time, and Empathy Predicting Positive Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-0.85 (.06)

-13.94

.00 **

Time

0.02 (.01)

1.68

.09

Campaign(V)

-0.05 (.09)

-0.58

.56

Empathy

0.38 (.13)

2.93

.00 **

Event Type - Task

-0.06 (.03)

-2.03

.04 *

Time*Campaign(V)

-0.03 (.02)

-1.51

.13

Time*Empathy

-0.11 (.04)

-2.79

.01 **

Campaign(V)*Empathy

-0.38 (.27)

-1.42

.16

Time*Campaign(V)*Empathy

0.10 (.08)

1.19

.24

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -1285.4, AIC = 2594.7, BIC = 2640.0); SE = Standard Error; Empathy was
grand-mean centered; p < .01**, p < .05
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Figure N7
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign), Time, and Empathy Predicting Positive Perspective Taking Instances

Table N8
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign), Time, and Empathy Predicting Negative Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-4.45 (.30)

-14.64

.00 **

Time

-0.11 (.08)

-1.39

.16

Campaign(V)

-0.99 (.44)

-2.24

.03 *

Empathy

-0.82 (.73)

-1.13

.26

Event Type - Task

0.80 (.18)

4.37

.00 **

Time*Campaign(V)

-0.04 (.14)

-0.28

.78
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Time*Empathy

0.06 (.23)

0.28

.78

Campaign(V)*Empathy

0.24 (1.60)

0.15

.88

Time*Campaign(V)*Empathy

-0.08 (.57)

-0.13

.89

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -497.3, AIC = 1018.6, BIC = 1063.8)SE = Standard Error; Empathy was
grand-mean centered; p < .01**, p < .05

Figure N8
Results of Negative Binominal MLM Analysis of Interaction Between Intervention
(Campaign), Time, and Empathy Predicting Negative Perspective Taking Instances

156
Appendix O
Model Results for Research Question I
Table O1
Results of Negative Binominal MLM Analysis of First Half Positive Perspective Taking
Predicting Second Half Positive Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

2.74 (.01)

279.57

.00 **

First Half Pos PT

0.02 (.00)

23.40

.00 **

Event Type - Task

0.01 (.01)

0.82

.41

Campaign(V)

-0.05 (.01)

-5.39

.00 **

Time

0.01 (.01)

2.02

.04 *

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -1081.0, AIC = 2177.9, BIC = 2208.1); SE = Standard Error;
p < .01**, p < .05
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Figure O1
Results of First Half Perspective Taking Predicting Second Half Perspective Taking for
Positive Perspective Taking Instances

Table O2
Results of Negative Binominal MLM Analysis of First Half Negative Perspective Taking
Predicting Second Half Negative Perspective Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-0.51 (.28)

-1.84

.07

First Half Neg PT

0.22 (.06)

3.60

.00 **

Event Type - Task

1.02 (.21)

4.82

.00 **

Campaign(V)

-1.25 (.29)

-4.36

.00 **

Time

-0.14 (.07)

-1.97

.05 *

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -347.6, AIC = 711.3, BIC = 741.4); SE = Standard Error; p < .01**, p <
.05*
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Figure O2
Results of First Half Perspective Taking Predicting Second Half Perspective Taking for
Negative Perspective Taking Instances

Table O3
Results of Generalized Poisson MLM Analysis of Video Predicting Positive Perspective
Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

1.11 (.06)

18.87

.00 **

Video

-0.00 (.00)

-0.40

.69

Event Type - Task

-0.06 (.02)

-3.73

.00 **

Campaign(V)

-0.10 (.08)

-1.25

.21

Time

0.01 (.01)

2.31

.02 *

Note. Number of obs: 5928, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -10558.4, AIC = 21130.7, BIC = 21177.6); SE = Standard Error;
p < .01**, p < .05*
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Figure O3
Results of Minute Predicting Positive Perspective Taking

Table O4
Results of Generalized Poisson MLM Analysis of Video Predicting Negative Perspective
Taking Instances
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-2.49 (.25)

-9.88

.00 **

Video

0.00 (.01)

0.37

.71

Event Type - Task

0.78 (.09)

8.61

.00 **

Campaign(V)

-1.23 (.34)

-3.67

.00 **

-3.97

.00 **

Time

-0.12 (.03)

Note. Number of obs: 5928, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -1773.2, AIC = 3560.3, BIC = 3607.1); SE = Standard Error;
p < .01**, p < .05*
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Figure O4
Results of Minute Predicting Negative Perspective Taking
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Appendix P
Model Results for Research Question II
Table P1
Results of MLM Analysis of Interaction Between Positive Perspective Taking Ratio and
Time on Interpersonal Closeness
Fixed Effects

Estimate (SE)

t

p

(Intercept)

3.75 (.67)

5.70

.00 **

Positive PT Ratio

-0.63 (.56)

-1.17

.24

Time

0.16 (.09)

1.78

.08

Event Type – Relational

0.12 (.07)

1.67

.10

Campaign(V)

0.34 (.84)

0.40

.79

Discussion Length

0.01 (.01)

1.20

.23

Pos PT Ratio * Time

-0.03 (.21)

-1.16

.87

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -319.3, AIC = 658.6, BIC = 696.3); SE = Standard Error;
p < .01**, p < .05*
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Figure P1
Results of Interaction of Positive Perspective Taking Ratios and Time on Interpersonal
Closeness

Table P2
Results of MLM Analysis of Interaction Between Negative Perspective Taking Ratio and
Time on Interpersonal Closeness
Fixed Effects

Estimate (SE)

t

p

(Intercept)

3.47 (.61)

5.62

.00 **

Negative PT Ratio

4.10 (2.48)

1.65

.10

Time

0.17 (.03)

6.45

.00 **

Event Type – Relational

0.11 (.07)

1.51

.13

Campaign(V)

0.36 (.83)

0.43

.68

Discussion Length

0.01 (.01)

0.92

.36
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Neg PT Ratio * Time

-2.11 (1.06)

-1.99

.04 *

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -319.6, AIC = 659.3, BIC = 696.9); SE = Standard Error;
p < .01**, p < .05*

Figure P2
Results of Interaction of Negative Perspective Taking Ratios and Time on Interpersonal
Closeness
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Appendix Q
Supplemental Analyses: Hypothesis I
Follow-up questions stemming from the first hypothesis include: (1) Do facets of
empathy and self-monitoring more strongly predict perspective taking behavior? (2) Do
empathy and self-monitoring relate more strongly to specific dimensions of perspective
taking?
Facets of Individual Differences
To examine the first question, negative binomial MLMs were conducted with the
facets of key individual differences (i.e., grand-mean centered self-monitoring
motivation, self-monitoring ability, affective empathy, and cognitive empathy) predicting
positive and negative perspective taking instances (event type, time, and campaign in the
model as controls, nested crew and crew member as a random effect, and offset
opportunities to perspective take).
Results show both self-monitoring ability (b = 0.08, z = 2.28, p = .02) and selfmonitoring motivation (b = 0.07, z = 2.81, p = .01) had significant relationships with
positive perspective taking while neither affective (b = 0.04, z = 0.74, p = .46) nor
cognitive (b = 0.03, z = 0.52, p = .61) empathy had significant relationships (Figure Q1).
Results further show neither self-monitoring ability (b = 0.23, z = 1.20, p = .23) nor selfmonitoring motivation (b = 0.06, z = 0.38, p = .71) had significant relationships with
negative perspective taking while affective (b = -0.76, z = -2.26, p = .02) but not
cognitive (b = -0.02, z = -0.06, p = .95) empathy had a significant relationship (Figure
Q2). See Table Q1 and Table Q2 for all parameter estimates and additional model results.
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Table Q1
Results of Negative Binomial MLM Analysis of Facets of Empathy and Self-Monitoring on
Positive Perspective Taking
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-0.81 (.06)

-14.28

.00 **

SMA

0.08 (.03)

2.27

.02 *

SMM

0.07 (.02)

2.81

.01 **

Affective Empathy

0.04 (.06)

0.74

.46

Cognitive Empathy

0.03 (.06)

0.52

.61

Event Type - Task

-0.06 (.03)

-2.06

.04 *

Time

0.01 (.01)

1.29

.20

Campaign(V)

-0.17 (.07)

-2.32

.02 *

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -1286.6, AIC = 2595.3, BIC = 2636.7); SE = Standard Error; SMA = SelfMonitoring Ability; SMM = Self-Monitoring Motivation; All facets of empathy and selfmonitoring were grand-mean centered; p < .01**, p < .05*
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Figure Q1
Facets of Individual Differences Predicting Positive Perspective Taking

Table Q2
Results of Negative Binomial MLM Analysis of Facets of Empathy and Self-Monitoring on
Negative Perspective Taking
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-4.39 (.27)

-16.41

.00 **

SMA

0.23 (.19)

1.20

.23

SMM

0.06 (.15)

0.38

.71

Affective Empathy

-0.76 (.33)

-2.26

.02 *

Cognitive Empathy

-0.02 (.34)

-0.06

.95

Event Type - Task

0.81 (.18)

4.45

.00 **

Time

-0.13 (.06)

-2.08

.04 *
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Campaign(V)

-1.11 (.32)

-3.40

.00 **

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -495.2, AIC = 1012.3, BIC = 1053.8); SE = Standard Error; SMA = SelfMonitoring Ability; SMM = Self-Monitoring Motivation; Self-monitoring and empathy
were grand-mean centered; p < .01**, p < .05*

Figure Q2
Facets of Individual Differences Predicting Negative Perspective Taking

Dimensions of Perspective Taking
To examine the second question, models were run for each dimension of
perspective taking (positive and negative), with grand-mean centered self-monitoring and
empathy as key predictors and event type, time, campaign, nested crew and crew
member, and offset opportunity to perspective take also included in the models.
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Results suggest that self-monitoring (but not empathy) had a significant
relationship with positive perspective taking for all dimensions (i.e., creating space,
agreement/ understanding, affective tone, validating identity, global attentiveness, and
global confirmation) other than conversational attentiveness. Neither self-monitoring nor
empathy had significant relationships with negative perspective taking dimensions, other
than a near-significant effect of empathy on negative instances of validating identity. See
the tables and figures below for assumption diagnostics, parameter estimates, and
additional model results.
Conversational Attentiveness
Table Q3
Examining Mean and Variance of Perspective Taking: Conversational Attentiveness
Mean

Variance

Positive CA

17.47

32.80

Negative CA

0.10

0.31

Note. CA = Conversational Attentiveness; Results suggest that positive CA mean and
variance are not equal thus constituting the use of a negative binomial model, but
negative CA mean and variance are equal thus a generalized Poisson model was used

Table Q4
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Conversational Attentiveness
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-1.98 (.03)

-67.68

.00 **

Self-Monitoring

0.02 (.02)

0.96

.34
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Empathy

0.07 (.05)

1.46

.15

Event Type - Task

-0.02 (.03)

-0.93

.35

Time

-0.00 (.01)

-0.21

.84

Campaign(V)

-0.02 (.03)

-0.72

.47

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -775.3, AIC = 1568.5, BIC = 1602.4); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; . p < .01**, p < .05*

Figure Q3
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Conversational Attentiveness
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Table Q5
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Conversational Attentiveness
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-7.63 (.67)

-11.45

.00 **

Self-Monitoring

0.31 (.68)

0.46

.65

Empathy

-1.23 (1.18)

-1.04

.29

Event Type - Task

-0.94 (.41)

-2.32

.02 *

Time

-0.10 (.12)

-0.78

.44

Campaign(V)

-0.28 (.83)

-0.34

.73

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -92.1, AIC = 200.2, BIC = 230.3); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*
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Figure Q4
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Conversational Attentiveness

Creating Space
Table Q6
Examining Mean and Variance of Perspective Taking: Creating Space
Mean

Variance

Positive CS

6.21

45.68

Negative CS

0.64

1.63

Note. CS = Creating Space; Results suggest that both positive and negative CS mean and
variance were not equal thus constituting the use of a negative binomial model
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Table Q7
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Creating Space
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-3.34 (.18)

-18.05

.00 **

Self-Monitoring

0.29 (.10)

2.89

.00 **

Empathy

0.04 (.19)

0.24

.82

Event Type - Task

0.36 (.10)

3.59

.00 **

Time

0.09 (.04)

2.57

.01 **

Campaign(V)

-0.35 (.24)

-1.47

.14

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -880.8, AIC = 1779.7, BIC = 1813.6); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*
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Figure Q5
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Creating Space

Table Q8
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Negative
Creating Space
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-5.37 (.36)

-14.78

.00 **

Self-Monitoring

0.28 (.24)

1.15

.25

Empathy

-0.54 (.51)

-1.06

.29

Event Type - Task

0.67 (.20)

3.29

.00 **

Time

-0.10 (.07)

-1.38

.17

Campaign(V)

-1.03 (.48)

-2.16

.03 *

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -314.0, AIC = 646.1, BIC = 680.0); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*
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Figure Q6
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Negative
Creating Space

Agreement/ Understanding
Table Q9
Examining Mean and Variance of Perspective Taking: Agreement/Understanding
Mean

Variance

Positive AU

10.58

38.24

Negative AU

0.31

0.68

Note. AU = Agreement/Understanding; Results suggest that positive AU mean and
variance are not equal thus constituting the use of a negative binomial model, but
negative AU mean and variance are equal thus a generalized Poisson model was used
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Table Q10
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Agreement/ Understanding
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-2.58 (.10)

-25.81

.00 **

Self-Monitoring

0.11 (.05)

2.05

.04 *

Empathy

0.14 (.10)

1.39

.16

Event Type - Task

0.13 (.05)

2.72

.01 **

Time

0.04 (.02)

2.48

.01 **

Campaign(V)

-0.22 (.13)

-1.71

.09

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -920.9, AIC = 1859.9, BIC = 1893.8); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; . p < .01**, p < .05*
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Figure Q7
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Agreement/ Understanding

Table Q11
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Agreement/ Understanding
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-6.43 (.35)

-18.56

.00 **

Self-Monitoring

-0.00 (.20)

-0.02

.98

Empathy

-0.14 (.38)

-0.38

.71

Event Type - Task

1.55 (.25)

6.09

.00 **

Time

-0.16 (.07)

-2.13

.03 *

Campaign(V)

-1.62 (.44)

-3.67

.00 **
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Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -194.9, AIC = 405.7, BIC = 435.9); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*

Figure Q8
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Agreement/ Understanding

Affective Tone
Table Q12
Examining Mean and Variance of Perspective Taking: Affective Tone
Mean

Variance

Positive AT

6.09

28.78

Negative AT

0.18

0.32

Note. AT = Affective Tone; Results suggest that positive AT mean and variance are not
equal thus constituting the use of a negative binomial model, but negative AT mean and
variance are equal thus a generalized Poisson model was used

178
Table Q13
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Affective Tone
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-2.67 (.11)

-23.81

.00 **

Self-Monitoring

0.20 (.08)

2.63

.01 **

Empathy

0.11 (.14)

0.85

.40

Event Type - Task

-1.15 (.08)

-14.48

.00 **

Time

-0.01 (.03)

-0.40

.69

Campaign(V)

-0.00 (.13)

-0.01

.99

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -807.3, AIC = 1632.5, BIC = 1666.5); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*
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Figure Q9
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Affective Tone

Table Q14
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Affective Tone
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-6.65 (.39)

-17.09

.00 **

Self-Monitoring

0.17 (.40)

0.42

.67

Empathy

-0.83 (.71)

-1.16

.24

Event Type - Task

0.72 (.28)

2.53

.01 **

Time

-0.14 (.10)

-1.47

.14

Campaign(V)

-1.46 (.56)

-2.62

.01 **
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Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -144.5, AIC = 305.1, BIC = 335.2); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*

Figure Q10
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Affective Tone

Validating Identity
Table Q15
Examining Mean and Variance of Perspective Taking: Validating Identity
Mean

Variance

Positive VI

0.99

4.15

Negative VI

0.10

0.13

Note. VI = Validating Identity; Results suggest that positive VI mean and variance are
not equal thus constituting the use of a negative binomial model, but negative VI mean
and variance are equal thus a generalized Poisson model was used
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Table Q16
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Validating Identity
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-4.42 (.25)

-17.73

.00 **

Self-Monitoring

0.59 (.20)

3.02

.00 **

Empathy

0.09 (.34)

0.26

.80

Event Type - Task

-2.25 (.25)

-9.18

.00 **

Time

0.12 (.07)

1.65

.10

Campaign(V)

-0.70 (.31)

-2.28

.02 *

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -347.1, AIC = 712.1, BIC = 746.1); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*
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Figure Q11
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Validating Identity

Table Q17
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Validating Identity
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-7.05 (.67)

-10.53

.00 **

Self-Monitoring

0.07 (.33)

0.22

.83

Empathy

-1.13 (.63)

-1.80

.07

Event Type - Task

-0.38 (.38)

-1.02

.31

Time

-0.13 (.13)

-1.02

.31

Campaign(V)

-0.37 (.95)

-0.39

.70

183
Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -103.1, AIC = 222.3, BIC = 252.4); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*
Figure Q12
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Validating Identity

Global Attentiveness
Table Q18
Examining Mean and Variance of Perspective Taking: Global Attentiveness
Mean

Variance

Positive GA

9.58

33.59

Negative GA

0.13

0.20

Note. GA = Global Attentiveness; Results suggest that positive GA mean and variance
are not equal thus constituting the use of a negative binomial model, but negative GA
mean and variance are equal thus a generalized Poisson model was used.
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Table Q19
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Global Attentiveness
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-2.52 (.12)

-21.78

.00 **

Self-Monitoring

0.21 (.06)

3.48

.00 **

Empathy

-0.01 (.12)

-0.07

.94

Event Type - Task

0.14 (.05)

2.56

.01 **

Time

-0.03 (.02)

-1.36

.17

Campaign(V)

-0.28 (.15)

-1.82

.07

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -916.6, AIC = 1851.3, BIC = 1885.2); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*
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Figure Q13
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Global Attentiveness

Table Q20
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Global Attentiveness
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-6.80 (.39)

-17.41

.00 **

Self-Monitoring

-0.03 (.34)

-0.09

.94

Empathy

-0.94 (.57)

-1.66

.10

Event Type - Task

-0.94 (.33)

2.85

.00 **

Time

-0.28 (.12)

-2.42

.02 *

Campaign(V)

-0.88 (.46)

-1.90

.06
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Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -118.9, AIC = 253.9, BIC = 284.0); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*

Figure Q14
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Global Attentiveness

Global Confirmation
Table Q21
Examining Mean and Variance of Perspective Taking: Global Confirmation
Mean

Variance

Positive GC

3.22

9.96

Negative GC

0.22

0.39

Note. GC = Global Confirmation; Results suggest that positive GC mean and variance are
not equal thus constituting the use of a negative binomial model, but negative GC mean
and variance are equal thus a generalized Poisson model was used
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Table Q22
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Global Confirmation
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-3.49 (.14)

-24.19

.00 **

Self-Monitoring

0.41 (.11)

3.60

.00 **

Empathy

-0.08 (.20)

-0.41

.67

Event Type - Task

-0.02 (.10)

-0.16

.88

Time

-0.02 (.03)

-0.62

.53

Campaign(V)

-0.48 (.18)

-2.74

.01 **

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -698.4, AIC = 1414.9, BIC = 1448.8); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*
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Figure Q15
Results of Negative Binomial MLM Analysis of Empathy and Self-Monitoring on Positive
Global Confirmation

Table Q23
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Global Confirmation
Fixed Effects

Estimate (SE)

z

p

(Intercept)

-7.40 (.40)

-18.63

.00 **

Self-Monitoring

0.02 (.31)

0.05

.96

Empathy

0.12 (.53)

0.23

.82

Event Type - Task

1.84 (.33)

5.58

.00 **

Time

0.09 (.09)

1.02

.31

Campaign(V)

-2.38 (.53)

-4.50

.00 **
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Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -144.9, AIC = 305.9, BIC = 336.0); SE = Standard Error; Self-monitoring
and empathy were grand-mean centered; p < .01**, p < .05*

Figure Q16
Results of Generalized Poisson MLM Analysis of Empathy and Self-Monitoring on
Negative Global Confirmation
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Appendix R
Supplemental Analyses: Hypothesis II
Two questions stem from Hypothesis II: (1) Do different dimensions of
perspective taking more strongly relate to interpersonal closeness? (2) Does the
relationship between perspective taking and interpersonal closeness differ depending on
the event type (i.e., task vs relational)?
Dimensions of Perspective Taking
To test the first question, first each positive and negative perspective taking
dimension was calculated as a rate to represent the number of times they engaged in
perspective taking out of the total opportunities they had. Then, one MLM was assessed
with positive dimension ratios as predictors and another with negative dimension ratios as
predictors and event type, time, campaign, discussion length, and nested crew and crew
member were also included in each model.
Results of these models show that positive validating identity had a positive
relationship with interpersonal closeness (b = 0.96, t = 2.37, p = .02) while positive
affective tone had a negative relationship (b = -0.69, t = -3.55, p < .001) and other
dimensions had no significant relationship (Figure R1). Further, negative creating space
had a positive relationship with interpersonal closeness (b = 1.70, t = 2.91, p < .001)
while negative global confirmation had a negative relationship (b = 1.70, t = 2.91, p <
.001) and other dimensions had no significant relationship (Figure R2). See Tables R1
and R2 for all parameter estimates and additional model results.
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Table R1
Results of MLM Analysis of Positive Perspective Taking Dimension Ratios on
Interpersonal Closeness
Fixed Effects

Estimate (SE)

t

p

(Intercept)

3.35 (.71)

4.75

.00 **

pos_CA

0.40 (.40)

0.99

.32

pos_CS

-0.11 (.13)

-0.81

.42

pos_AU

0.01 (.18)

0.05

.96

pos_VI

0.96 (.41)

2.37

.02 *

pos_AT

-0.69 (.20)

-3.55

.00 **

pos_GA

-0.10 (.17)

-0.61

.54

pos_GC

-0.34 (.27)

-1.24

.22

Event Type - Relational

0.24 (.09)

2.35

.02 *

Time

0.14 (.02)

6.21

.00**

Campaign(V)

0.37 (.83)

0.46

.66

Discussion Length

0.01 (.01)

1.34

.18

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -311.6, AIC = 653.2, BIC = 709.7); SE = Standard Error; pos = positive;
CA = conversational attentiveness, CS = creating space, AU = agreement/ understanding,
VI = validating identity, AT = affective tone, GA = global attentiveness, GC = global
confirmation; all perspective taking dimensions are represented as ratios;
p < .01**, p < .05*
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Figure R1
Positive Perspective Taking Dimension Ratios Predicting Interpersonal Closeness

Table R2
Results of MLM Analysis of Negative Perspective Taking Dimension Ratios on
Interpersonal Closeness
Fixed Effects

Estimate (SE)

t

p

(Intercept)

3.45 (0.62)

5.58

.00 **

neg_CA

-0.76 (1.16)

-0.65

.51

neg_CS

1.70 (0.58)

2.91

.00 **

neg_AU

-0.90 (1.03)

-0.87

.38

neg_VI

1.04 (1.51)

0.69

.49

neg_AT

-1.10 (1.53)

-0.72

.47

neg_GA

1.13 (1.80)

0.63

.53
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neg_GC

-2.86 (1.35)

-2.12

.03 *

Event Type - Relational

0.06 (0.07)

0.84

.40

Time

0.15 (0.02)

6.73

.00 **

Campaign(V)

0.36 (0.84)

0.42

.68

Discussion Length

0.01 (0.01)

1.40

.16

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -314.0, AIC = 658.1, BIC = 714.6); SE = Standard Error; neg = negative;
CA = conversational attentiveness, CS = creating space, AU = agreement/ understanding,
VI = validating identity, AT = affective tone, GA = global attentiveness, GC = global
confirmation; all perspective taking dimensions are represented as ratios;
p < .01**, p < .05*

Figure R2
Negative Perspective Taking Dimension Ratios Predicting Interpersonal Closeness
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Event Type
To test the role of event type, two MLMs were conducted: one with the
interaction between positive perspective taking ratio and event type predicting IOS scores
and the second with the interaction between negative perspective taking ratio and event
type predicting IOS scores (with campaign, discussion length, and nested crew/ crew
member also included in each model). Descriptive graphing of this interaction suggests
that positive perspective taking had similar relationships regardless of event type while
negative perspective taking appears to have a differential relationship during task and
relational events (Figure R2). However, statistical results show no significant effect of the
interaction between event type and positive (b = -0.59, t = -1.09, p = .28) nor negative (b
= 2.41, t = 0.72, p = .47) perspective taking on interpersonal closeness. See Tables and
Figures below for all parameter estimates and additional model results.

Figure R2
Descriptive Results of the Interaction between Event Type and Positive (a) and Negative
(b) Perspective Taking on Interpersonal Closeness

a.
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b.

Table R3
Results of MLM Analysis of Interaction Between Positive Perspective Taking Ratio and
Event Type on Interpersonal Closeness
Fixed Effects

Estimate (SE)

t

p

(Intercept)

3.62 (.64)

5.66

.00 **

pos_ratio

-0.35 (.46)

-0.77

.44

Event Type – Relational

0.37 (.24)

1.54

.13

Time

0.15 (.02)

6.51

.00 **

Campaign(V)

0.34 (.84)

0.41

.69

Discussion Length

0.01 (.01)

1.08

.28

pos_ratio*Event Type-Relational

-0.00 (.00)

-1.09

.28

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -318.7, AIC = 657.5, BIC = 695.2); SE = Standard Error; pos_ratio =
positive perspective taking ratio; p < .01**, p < .05*
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Table R4
Results of MLM Analysis of Interaction Between Positive Negative Taking Ratio and Event
Type on Interpersonal Closeness
Fixed Effects

Estimate (SE)

t

p

(Intercept)

3.45 (.61)

5.62

.00 **

neg_ratio

-0.28 (.01)

-0.17

.87

Event Type – Relational

0.07 (.08)

0.65

.38

Time

0.15 (.02)

6.32

.00 **

Campaign(V)

0.38 (.83)

0.46

.66

Discussion Length

0.01 (.01)

1.42

.16

neg_ratio*Event Type-Relational

2.41 (3.36)

0.72

.47

Note. Number of obs: 320, groups: Crew_Member:Crew, 32; Crew, 8; Model fit (Log
Likelihood = -321.3, AIC = 662.7, BIC = 700.4); SE = Standard Error; neg_ratio =
negative perspective taking ratio; p < .01**, p < .05*
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Figure R3
Interaction between Event Type and Positive Perspective Taking Predicting
Interpersonal Closeness

Figure R4
Interaction between Event Type and Negative Perspective Taking Predicting
Interpersonal Closeness
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Figure R5
Results of MLM Analysis of Interaction Between Positive Perspective Taking Ratio and
Event Type on Interpersonal Closeness

Figure R6
Results of MLM Analysis of Interaction Between Negative Perspective Taking Ratio and
Event Type on Interpersonal Closeness
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Appendix S
Supplemental Analyses: Hypothesis III
To further understand the relationship between perspective taking and
performance, I examined how perspective taking dimensions relate to team decisionmaking performance. To test this, each positive and negative perspective taking
dimension was calculated as a rate to represent the number of times that teams engaged in
perspective taking out of the total opportunities they had. Then, one MLM was assessed
with positive dimension ratios as predictors and another with negative dimension ratios as
predictors and time, campaign, discussion length, and nested crew and crew member
were also included in each model.
Results of these models show that positive global confirmation had a negative
relationship with team performance (b = -2.70, t = -2.24, p = .03) and other dimensions
had no significant relationship. Further, none of the negative perspective taking
dimensions had a significant relationship with performance. See Tables and Figures
below for all parameter estimates and additional model results.

Table S1
Results of MLM Analysis of Positive Perspective Taking Dimension Ratios on Team
Performance
Fixed Effects

Estimate (SE)

t

p

(Intercept)

1.06 (1.48)

0.72

.47

pos_CA

0.46 (1.50)

0.30

.76

pos_CS

-0.60 (0.43)

-1.39

.17
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pos_AU

0.60 (0.78)

0.76

.45

pos_VI

3.87 (9.55)

0.41

.69

pos_AT

0.63 (1.21)

0.52

.60

pos_GA

-0.86 (0.61)

-1.40

.17

pos_GC

-2.70 (1.20)

-2.24

.03 *

Time

0.04 (0.08)

0.55

.59

Campaign - 5

-0.44 (0.35)

-1.26

.24

Discussion Length

0.07 (0.02)

3.14

.00 **

Note. Number of obs: 40, groups: Crew, 8; Model fit (Log Likelihood = -38.9, AIC =
103.7, BIC = 125.7); SE = Standard Error; pos = positive; CA = conversational
attentiveness, CS = creating space, AU = agreement/ understanding, VI = validating
identity, AT = affective tone, GA = global attentiveness, GC = global confirmation; all
perspective taking dimensions are represented as ratios; p < .01**, p < .05*

Figure S1
Positive Perspective Taking Dimension Ratios Predicting Interpersonal Closeness
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Table S2
Results of MLM Analysis of Negative Perspective Taking Dimension Ratios on Team
Performance
Fixed Effects

Estimate (SE)

t

p

(Intercept)

0.41 (0.61)

0.67

.50

neg_CA

6.57 (10.38)

0.63

.53

neg_CS

4.55 (3.12)

1.46

.15

neg_AU

-2.59 (4.21)

-0.61

.54

neg_VI

7.45 (8.24)

0.91

.37

neg_AT

-1.96 (7.19)

-0.27

.79

neg_GA

-1.80 (7.62)

-0.24

.82

neg_GC

-2.80 (4.71)

-0.60

.56

Time

0.02 (0.08)

0.21

.83

Campaign - 5

-0.13 (0.40)

-0.31

.76

Discussion Length

0.08 (0.02)

3.46

.00 **

Note. Number of obs: 40, groups: Crew, 8; Model fit (Log Likelihood = -42.4, AIC =
110.7, BIC = 132.7); p < .01**, p < .05*; SE = Standard Error; neg = negative; CA =
conversational attentiveness, CS = creating space, AU = agreement/ understanding, VI =
validating identity, AT = affective tone, GA = global attentiveness, GC = global
confirmation; all perspective taking dimensions are represented as ratios
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Figure S2
Negative Perspective Taking Dimension Ratios Predicting Interpersonal Closeness
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Appendix T
Supplemental Intervention Analyses
In additional to the statistical analyses conducted, Kirkpatrick’s typology (1998)
can be used to test the effectiveness of the administered intervention. While the analyses
above assessed behavioral criteria (i.e., positive and negative perspective taking
instances), reaction and learning questions were also administered to crew members
participating in Campaign V (i.e., received the intervention).
Post-Intervention
Immediately after the pre-mission training, a series of learning and reaction
questions were administered (Appendix G). Relevant to this research and the perspective
taking subset of the intervention in particular, a multiple-choice learning question about
the goal of perspective taking was asked. All respondents answered this question
correctly. Additionally, several reaction questions were asked immediately after training.
While responses to this question may indicate reactions to the training at large rather than
the perspective taking subset, they still provide insight. The average response across the
five questions (answered on a 7-point scale) was 6.26 (SD = .74). Across all items,
respondents on average reported they ‘Agree’, and no crew members responded they
‘Disagree’ in any way (Table T1).
Table T1
Responses to Reaction Questions Administered Post-Intervention
Post-Intervention Reaction Questions
I understand the importance of positive behaviors in
enhancing team relationships.

Mean

SD

Min Max

6.68

.48

6.00 7.00
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I have a good understanding of negative behaviors that
contribute to interpersonal tensions, and the positive

6.32

.58

5.00 7.00

6.21

.92

4.00 7.00

6.00

.75

5.00 7.00

6.58

.77

4.00 7.00

behaviors that should replace them.
The training provided me with tools to address
interpersonal tensions in HERA.
I have a good understanding of how my natural tendencies
(e.g., personality) may shape the way I engage in
perspective taking.
This training was useful.

Note. N = 19 as two crews had ‘alternate’ crew members who participated in the training
pre-mission; Responses measured using a 7-point Likert-type scale from Strongly
Disagree to Strongly Agree
Post-Mission
At the end of the mission, several reaction questions regarding the intervention
were administered (Appendix F). Most directly related to the perspective taking
intervention was the question, “During the HERA mission, I used the perspective taking
strategies discussed in the pre-mission training” to which each crew member responded at
least “somewhat agree”. Further, when asked whether the pre- and mid-mission trainings
were useful, 94% of crew members agreed or strongly agreed and 100% agreed or
strongly agreed that “Future HERA crews should be given the pre-mission [mid-mission]
relationship training [team enrichment opportunity]”.
An irrelevant item was also included asking crew members to rate the utility of
training for a topic not covered during the intervention (e.g., “The pre-mission training
helped our crew to identify a workable leadership structure”). Responses to this item
were compared to responses to the three relevant items regarding the pre-mission
intervention, showing a medium-sized difference (d = .41) where responses to the
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relevant items were nearly half a standard deviation higher than responses to the
irrelevant item.
Examining the relevant questions, crew members on average responded a 6.28 on
the 7-point scale (SD = .72). Across all items, respondents on average reported they
‘Agree’, and no crew members responded they ‘Disagree’ in any way (Table T2).

Table T2
Responses to Reaction Questions Administered Post-Intervention
Post-Mission Reaction Questions
The pre-mission training provided me with tools to
address interpersonal tensions in HERA.
The pre-mission training was useful.
The pre-mission training helped me to better navigate
relationships in HERA.
The pre-mission training helped our crew to identify a
workable leadership structure. [irrelevant item]

Mean

SD

Min Max

6.20

.68

5.00

7.00

6.43

.51

6.00

7.00

6.33

.62

5.00

7.00

6.00

.93

4.00

7.00

6.53

.52

6.00

7.00

6.47

.52

6.00

7.00

6.20

.77

5.00

7.00

6.20

.77

5.00

7.00

5.87

1.19 4.00

7.00

During the HERA mission, I worked to ensure I had
positive experiences with others as discussed in the
training.
During the HERA mission, I tried to AVOID engaging in
the negative behaviors discussed in the training such as
stonewalling and criticizing.
During the HERA mission, I used the perspective taking
strategies discussed in the pre-mission training.
The mid-mission team enrichment opportunity was useful.
The mid-mission team enrichment opportunity allowed
me a chance to address interpersonal tensions.
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My relationships were strengthened because of the midmission team enrichment opportunity.
The mid-mission team enrichment opportunity provided
me with tools to repair my HERA relationships.
Future HERA crews should be given the pre-mission
relationship training.
Future HERA crews should be given the mid-mission
team enrichment opportunity.

5.87

1.19 4.00

7.00

5.93

.96

4.00

7.00

6.73

.46

6.00

7.00

6.57

.51

6.00

7.00

Note. N = 15 as one crew member did not have recorded responses; Responses measured
using a 7-point Likert-type scale from Strongly Disagree to Strongly Agree
Further, two open-ended questions were also asked post-mission: “Which aspects
of the pre-mission relationship training and mid-mission team enrichment opportunity
were MOST [LEAST] useful to you or your team?” Two of the ten individuals who
responded to the question about what was most useful mentioned perspective taking in
their response. Perspective taking was not mentioned in any of the seven responses about
what was least useful. Together, this provides support for the utility of the pre- and midmission intervention activities.

